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ABSTRACT 
 
Despite attempts by the South African government in partnership with private sector to equip 
schools with computers, research has shown that technology integration into teaching and 
learning is very low. Literature revealed that professional development or capacitation of 
teachers as the key element in enabling them to utilise technology and integrate it in their 
teaching practices. The main aim of this study was to design and develop Information 
Communication and Technology (ICT) instructional tools which were to be used to train 
teachers in primary schools on how to integrate ICT into teaching and learning. Design 
research and Instructional design theories were employed in guiding this study. The study 
used the ADDIE model of Instructional design as a guiding principle in the design and 
development of the tools. 
 
The study is located in the positivist paradigm of exploring reality and the methodology 
employed in this study was quantitative in nature. The participants were 28 teachers from 
three primary schools. The sample was purposely selected since the schools were awarded 
computers after taking part in a water management project. The quantitative data to 
determine the participants‟ prior knowledge, effectiveness of the solution and the teachers‟ 
satisfaction with the designed solution were collected by means of two questionnaires 
administered in two phases: pre- and post- workshop. 
The results of this study revealed that capacitation of teachers have to lay the foundation for 
ICT integration into teaching and learning. Giving computers to schools can lead to 
successful integration once the teachers feel competent to use them. Furthermore, it is crucial 
that other intervention strategies be explored, to empower teachers. It is recommended that 
this study be transferred to other similar situations. 
 
Key words: Information and Communication Technology, ICT Integration in teaching and 
learning, ADDIE, Computer Literacy, Evaluation, Instructional Design, Design research 
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CHAPTER 1:  ORIENTATION 
1.1 INTRODUCTION 
The increasing popularity and accessibility of the Internet and the Internet-based 
technologies, along with the need for a diverse group of students to have alternative means to 
learn effectively, pose major challenges for both schools and teachers (Ramorola, 
2014:3649). Change challenges “educational institutions [that] have to deal with rapid and 
radical change linked to a growing need for a new generation of knowledge workers” (Du 
Preez, 2001:12), and the knowledge workers themselves, who need to develop the relevant 
skills and applicable knowledge to accommodate what may seem relentless change. Farmer 
(2013:283) suggests that there is the need to re-examine the planning and implementation of 
formal educational experiences to bridge the divide between (currently outdated) educational 
practices and the realities that learners will discover in the world beyond the classroom walls. 
The challenges to integrate technology in teaching and learning in South Africa are well 
documented (Wilson-Strydom & Thomson, 2005; Assan & Thomas, 2012; Ramorola, 2010, 
2014).  The South African White paper on e-Education (2003:17), for instance, demanded 
that every learner in the General Education and Training (GET) and Further Education and 
Training (FET) bands be information and communicationtechnology savvy by 2013.  Policy, 
however, was not complemented by implementation strategies; currently the evidence is that, 
at school level, many learners lack sufficient information and communication technology 
(ICT) skills to work autonomously, to surf the web and to gain valuable information (Wilson-
Strydom & Thomson, 2005; Assan & Thomas, 2012; Ramorola, 2010, 2014). 
A major contributory factor to this state of affairs is the assumption that teachers have been 
prepared during their college years to integrate technology in their teaching methodologies; 
to significant extent, this is not the case (Ramorola, 2010:52, and 2014: 3651). Furthermore, 
Resolution 6 of 1996 of the Education Labour Relations Council (ELRC) placed a 
moratorium on new appointments which led to a brain drain within the education sector: 
some teachers took severance packages whilst others were declared in excess and no new 
teachers could be appointed. The remaining teachers mostly practiced traditional teaching 
methods and did not have computer skills. Mdlongwa (2012:5) reported that “some of the 
older generations of teachers were struggling to adapt and use ICT”.  
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Without a teaching force skilled in exploiting the affordances of technology, it has been 
reported that supplying schools with computers and internet connectivity does not necessarily 
lead to the effective use of the equipment for teaching and learning (Ramorola, 2010:52).  
The key to implementing the use of technology (and thus upskilling the new generation of 
knowledge workers) is to capacitate teachers (Crandrall & Loucks, 1982:8, cited in 
Ramorola, 2010:35). 
This chapter presents the study context, the problem statement and research questions, the 
synopsis of the research design and methods as well as ethical issues, limitations of the study, 
definitions of the terms and an outline of the study‟s chapters.   
1.2 STUDY CONTEXT 
This study was undertaken with an aim to design and develop a solution based on sound 
theoretical models and principles to assist teachers in primary schools to develop a personal 
purpose for using ICT in teaching. The study describes a collaborative community 
engagement project between the University of South Africa (UNISA), the Department of 
Science and Technology Education and the Department of Water and Sanitation (DWS). The 
DWS engaged UNISA‟s researchers in the field of computer-integrated education (CIE), in 
the project. The purpose of the study was to inspire schools to teach learners about water 
management using technological resources, the DWS launched a water management project 
in schools. The winning schools were awarded with a computer laboratory, technical 
assistance contract, and the Internet connectivity serviced by Mobile Technology Networks 
(MTN).  
The project acknowledges that availing infrastructure and technical equipment are not 
prerequisite for successful technology integration. The crucial element is the ability of the 
teachers to use the resources, which links back to the challenge to equip teachers with skills 
explained in the introduction. Figure 1.1 illustrates the computer distribution in schools 
across all provinces in 2002.  
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Figure 1.1: Computer distribution in schools in 2002(adapted from White Paper 7, Notice 1922 of 2004) 
In Fig. 1.1, we learn that there is no evidence of computer usage in all the schools in South 
Africa. This verdict leaves us with a gap to investigate more on this phenomenon. This notion 
is supported by  Mdlongwa (2012:3) who attests that one of the disadvantages of ICT 
statistics for South African schools is that they are not up to date, and researchers 
unfortunately have to rely on iformation that is from five to six years old. This is not 
disputed, but Figure 1.1 reflects that in 2002 there were huge disparities in ICTs in provinces 
with the Eastern Cape being the poorest, and Gauteng, Northern Cape and the Western Cape 
the best performing (Ramorola, 2010:58). 
Ramorola (2010:57) found that the number of schools with computers for teaching and 
learning increased from “12.3% in 1999 to 26.5% in 2002”.  Isaacs (2007:9) issued a South 
African report on the survey of ICT in Africa. He points out that according to the draft ICT 
for Education implementation plan, of the 25,582 public schools in South Africa as at 2007, 
5,778 had computers used for teaching and learning whilst 13,011 had one or more 
computers for administrative purpose. These later statistics (as at 2007), illustrated in Table 
1.1, show a decline in the figures cited by Ramorola (2010:57). 
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Table 1.2: Computers in South African schools in 2007 
Province Total number of 
schools 
% Schools with 
computer 
% Schools with computers 
for Teaching and learning 
Eastern Cape 6,239 23 7,8 
Free State 1,842 77,3 25,9 
Gauteng 1,897 94,5 78,8 
KwaZulu-Natal 5,653 43,6 12,0 
Mpumalanga 1,863 52,9 16,3 
Northern Cape 422 91,0 60,4 
Limpopo 4,187 41,8 8,7 
North West 2,025 67,6 29,7 
Western Cape 1,454 97,0 76,6 
National 25,582 50,9 22,6 
 
This quantitative study reports on the findings of the intervention at three primary schools 
and makes recommendations from the study‟s conclusions. 
1.3 PROBLEM STATEMENT 
The problem identified by this study is, despite the availability of computers in schools, 
teachers are not equipped to use them for educational purpose (Wachira & Keengwe, 2010). 
Ramorola (2014:3652) concluded that technology training undertaken by teachers did not 
enable them to integrate technology into their pedagogic approaches. This is supported by 
other studies (Majeed & Othman, 2012; Wachira & Keengwe, 2010) which posit that though 
teachers are aware of the importance of ICT in the classroom, they are unable to integrate it 
due to lack of proper training.  
Farmer (2013:284) pinpoints lack of knowledge on the part of teachers, due to lack of formal 
training in technology integrated instructional design, as the main reason that technology is 
not used to enhance learning.  Yeh (2013:403) suggests teacher training as a remedy to assist 
teachers in assuming new roles and in learning the teaching approach effectively.  Harris, 
Mishra and Koehler (2009: 395) mention that introducing new educational technologies into 
the learning process will also affect the tools used, with implications for both content and 
pedagogical methods available to teachers. Dikobo (2014:2) supports this and concludes that 
the South African Department of Education did not provide adequate training to teachers. 
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The clear message of all these studies is that working with teachers to hone their skills will 
improve learners‟ engagement with technology, thus equipping the coming generations of 
knowledge workers. 
On the basis of these problems, the main question for this study emerged as elaborated in the 
next sub-section. 
1.3.1 The Research question 
The main question: 
How effective is the designed and developed ICT instructional tools in preparing teachers to 
integrate information and communication technology into teaching and learning? 
1.3.2 Sub-questions 
To answer the main question of this study, a number of sub-questions were asked: 
 What are the teachers‟ existing computer literacy skills? 
 How effective is the designed and developed solution?  
 How satisfied are the teachers with the designed and developed solution? 
1.4 THE AIM AND OBJECTIVES OF THE STUDY 
Shelly, Cashman, Waggoner & Waggoner (2000:12) emphasise that the increase in the use 
and accessibility of computer systems in the classroom demand a corresponding 
improvement in the competence to use these tools.  The aim of this study was to evaluate 
instructional technology tools that will assist teachers‟ to develop technology integration 
skills in primary schools. The objectives were to: 
 determine teachers‟ existing computer literacy skills. 
 evaluate the effectiveness of the designed and developed solution. 
 to determine teachers‟ level of satisfaction regarding the designed and developed 
solution. 
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1.5 SYNOPSIS OF THE RESEARCH DESIGN AND METHOD 
In this section, an outline of the methodology is provided.  This covers the study population 
and sample, how the data was collected, and how it was analysed.  A full description of the 
design and methods of this study is provided in Chapter 3. 
Any research design is used to provide credible answers to questions; it ascertains the extent 
to which findings approximate reality and are judged to be trustworthy and reasonable 
(McMillan & Schumacher, 2001:31).  In order for the finding to approximate reality, two 
research design components are critical.  Firstly, it is important that the appropriate research 
methods are used to collect data. Secondly, it is important that participants and the research 
site should be selected in such a way that relevant data will be collected (Creswell, 2009, 
Creswell & Clark, 2011). In this study, a quantitative research method was used. 
1.5.1 Study population and sample 
White (2005) describes a population as comprising all possible elements that could be 
included in a research study, whilst Polit and Beck (2006:506) describe it as a set of 
individuals having similar qualities.  Wisniewski (2002:100) defines population statistically 
as “the entire set of data that is of interest to us”; he also defines a sample as “a representative 
of that population”. Maree (2007:79), on the other hand, defines a sample as a quota of the 
population.  The following sub-section describes the population and sample for this study. 
1.5.2 Population  
The population for this study was primary school teachers from two provinces, namely, 
Mpumalanga and Limpopo. Owing to the size of the population, a sample was selected to 
attend an ICT developmental workshop.  
1.5.3 Sampling 
The sample for this study was purposively selected (Cohen, Manion & Morrison, 2007:211). 
The primary school teachers selected all work in three schools that were supplied with 
computers by the DWS after winning the water management competition.  The sample 
consisted of 28 teachers who were willing to improve their computer skills. These teachers 
participated in the study. 
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1.5.4 Data collection 
In this study, quantitative data were collected by means of two questionnaires (See Annexure 
E and F). These questionnaires were administered in two phases during the pre and post 
workshops.  
1.5.5 Data analysis 
Brink (2008:12) defines data analysis as “the process of bringing order, structure and 
interpretation to the mass of collected data”. In this study quantitative data were analysed to 
reveal descriptive statistics using MS Excel 2010, specifically with a view of determining the 
value of the intervention in developing the teachers‟ ICT skills. 
1.6 SIGNIFICANCE OF THE STUDY 
Both Government and the private sector are supplying schools with computers. The 
significance of this study rests in the ability to highlight and add to the body of knowledge on 
the effectiveness of interventions with regards to teacher capacitation to use these computers, 
and to enhance their skills in ICT integration, with a view to benefitting the knowledge 
society more broadly by improving learners‟ (the future knowledge workers) ICT skills. 
1.7 ETHICAL ISSUES 
In research, ethics relate to the manner in which a researcher treats participants. According to 
McMillan and Schumacher 2001:196) , ethics embodies an opinion about what is right or 
wrong, proper or improper, good or bad In this regard, ethics relates to the researcher‟s 
responsibility to respect the rights, needs, values and desires of the participants (Creswell, 
2009). For good ethical conduct, what is important is that all matters are handled with 
honesty, integrity, respect and confidentiality is upheld. Over and above the need to observe 
good ethical conduct, the researcher also took into account the ethics requirements of the 
study university. All the necessary documents of this study were submitted to the university‟s 
ethics committee, which approved that the study could be carried out (see Annexure C: 
Clearance certificate). 
Letters requesting permission to conduct the research were submitted to the provincial 
departments involved, the schools‟ principals and governing bodies (see Annexure A: 
Permission letters). With respect to participants, it was explained that their participation in 
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this study was entirely voluntary. It was clearly explained to them that they had the right to 
withdraw at any stage without any penalty or future disadvantage. Furthermore, they did not 
even have to provide reasons for declining to participate. A consent form was issued to 
participants who were prepared to be part of this research (see Annexure B). All information 
obtained was dealt with in confidentiality: participants‟ answers were totally anonymous and 
their identities were not revealed under any circumstances. Only the researcher and the study 
supervisor had access to the information. In addition, no one, apart from the researcher and 
the study supervisor could be able to connect any particular answers to the participants in any 
recognisable way. 
As a requirement of the researcher‟s university (UNISA) the original questionnaires are 
stored in a safe place. They will be kept for three years after which they will be destroyed. 
1.8 LIMITATIONS OF THE STUDY 
The study was confined to only three primary schools.  The findings of the needs analysis 
tool were used in designing and developing the intervention solution. According to 
Wisniewski (2002:101) “the conclusions we come to, based on our analysis of a sample, 
might be different from those we would have reached had we examined the whole 
population.” 
As a novice researcher, different methods in collecting data and analysing it could not be 
employed, however, the selected model provided sufficient framework to arrive at the 
findings discussed in the study. 
1.9 DEFINITIONS OF TERMS 
To assist the reader to understand the terminology used in this study, a list of terminology 
clarification is provided in Table 1.2. 
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Table 2.1: Definition of Terms 
Term Definition 
ADDIE An instructional design model that involves Analysis, Design, 
Development, Implementation and Evaluation in the development of 
an instructional tool (Branch, 2009:5). 
Effectiveness The match between results achieved and those needed or desired 
(Rothwell & Kazanas, 2008:5) 
Evaluation “Measuring changes in behavior that occur as a result of training 
programs” (Kirkpatrick & Kirkpatrick, 2006:xv)   
Formative assessment Decisions in evaluation that provide guidance on how to improve 
instructional material (Gagné, Wager, Golas & Keller, 2005:38) 
ICT Integration Usage of Information and communication technology to meet 
curriculum standards (Shelly, Cashman, Gunter & Gunter, 
2008:327). 
Information and Communication 
Technology (ICT) 
The acquisition, analysis, manipulation, storage and distribution of 
information and the design and provision of equipment and software 
for these purposes (de Watteville & Gilbert, 2000) 
Instructional design A set of events embedded in purposeful activities that facilitate 
learning (Gagné et al., 2005:1) 
Knowledge Facts and information essential to performing a job or task (Rothwell 
and Kazanas, 2008: 7) 
Learning A natural process that leads to changes in what we know, what we 
can do, and how we behave (Gagné et al., 2005:1) 
Likert Scale A Likert (1932) scale is used to allow an individual to express how 
much they agree or disagree with a particular statement (McLeod, 
2008) 
MS Excel 2010 Microsoft‟s spreadsheet computer application programme version 
2010 
MS Word 2010 Microsoft‟s word processor computer application programme 
version 2010 
Paradigm A set of assumptions, concepts, values and practices that constitutes 
a way of viewing reality (McGregor & Munane, 2010:1) 
Primary School A primary school is “where young children of the ages between five 
and eleven are educated” (Cambridge online dictionary). 
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School Cambridge online dictionary defines a school as “a place where 
children go to be educated”. 
Skills Abilities to do things associated with successful job performance 
(Rothwell & Kazanas, 2008:7) 
Summative assessment Decisions in evaluation about the worth or value of a product or 
activity (Gagné, Wager, Golas & Keller, 2005:38) 
Technology Actions taken by people to change objects, people or 
situations(Rothwell & Kazanas, 2008:5) 
 
1.10 THE OUTLINE OF CHAPTERS 
The way the dissertation is structured is shown in figure 1.2, which outlines the number of 
chapters and what each one is about. 
 
Figure 2.2: Outline of the dissertation chapters 
11 
 
1.11 SUMMARY 
Orientating the reader to the research was the focus of this chapter. The study context and 
problem statement leading to the research questions aims and objectives were discussed. 
Furthermore, the research design and methods, participants, data collection and data analysis 
were described.  The following chapter reviews the related literature, outlining and discussing 
studies that provide a theoretical basis for this investigation.  
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CHAPTER 2: THEORETICAL MODELS FOR DESIGNING 
AN INSTRUCTIONAL TOOLS 
 
2.1 INTRODUCTION 
This chapter provides a review of related literature on educational design research.  The 
chapter further discusses ICT and professional development, instructional design theories and 
theoretical models for designing instructional tools. 
2.2 EDUCATIONAL DESIGN RESEARCH 
The emphasis of all scientific research is the search for comprehension with the aim of 
adding to the body of knowledge, whilst for educational research the aim is to advance 
practice, and enlighten decision-making and policy development in education (Plomp, 
2007:10).  The aim of this research is to design and develop  instructional tools with which 
teachers can be capacitated to integrate ICT in their daily teaching activities.  
According to Plomp (2007:13) the fact that design researchers join forces with practitioners 
to design and develop workable and applicable interventions for specific contexts and 
ultimately reflect on their research process to produce design principles, makes design 
research appropriate for educational practice.  He (Plomp (2007:13) defines design research 
as “the systematic study of designing, developing and evaluating educational interventions as 
solutions for complex problems in educational practice”. “Design research also aims at 
advancing our knowledge about characteristics of these interventions and the processes of 
designing and developing them” (Plomp, 2007:15) 
Van Den Akker, Gravemeier, McKenny & Nieveen (Eds.) (2006:5) suggested the following 
characteristics of design research in Table 2.1: 
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Table 2.1: Design research characteristics 
Interventionist:  The research aims at designing an intervention in a real world setting; 
Iterative:  The research incorporates cycles of analysis, design and development, 
evaluation and revision 
Involvement of 
practitioners:  
Active participation of practitioners in the various stages and activities of the 
research 
Process oriented:  The focus is on the understanding and improving interventions 
Utility oriented: The merit of a design is measured, in part by its practicality for users in real 
context 
Theory oriented:   The design is based on a conceptual framework and upon theoretical 
propositions, whilst systematic evaluation of consecutive prototypes of the 
intervention contributes to theory building. 
 
These characteristics are all hallmarks of this study, and it may be argued that the design 
research characteristics forms the basis of this study. This is a design research project that 
focuses on the design and development of instructional tools to develop teachers‟ ICT skills. 
The next section elaborates on the nature of the relationship between the implementation of 
an ICT-driven pedagogy and the professional development of teachers.  
2.3 ICT AND PROFESSIONAL DEVELOPMENT 
Almadhour (2010:3) indicate that Hernes‟ (2003) argument is that our reliance on computers 
make them fundamental home and workplace technologies.  According to Collins and 
Halverson (2010:18), ICT has not just changed the knowledge, economic and social 
landscapes, but also changed education.  Almadhour (2010:3) concludes that social, cultural, 
political, economic and educational changes affect educational technology. In this regard, de 
Watteville & Gilbert (2000) defines (ICT) as: 
 
“The acquisition, analysis, manipulation, storage and distribution of 
information and the design and provision of equipment and software for 
these purposes” 
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Researchers such as Finger, Russell, Jamieson-Proctor and Russell (2007, cited in 
Almadhour, 2010:4) indicate that ICT peripherals like computers, printers, scanner, digital 
cameras and the Internet, have become familiar elements of the school setting.  Hennessy, 
Harrison and Wamakote (2010:40) confirm the growing and widespread awareness that the 
pedagogical and technical expertise of the teachers is absolutely critical to the successful 
development of learners‟ ICT skills. Hennessy et al., (2010:40) observe that governments are 
now highlighting teacher development as fundamental to successful application of policy and 
curricula, and the use of ICT to improve teaching and learning.  Tezci (2011) supports this 
argument and explain that many countries have ensured availability of ICT resources with 
National ICT guidelines to stimulate teachers to use the equipment and application software. 
On the other hand Venesky (2002:11) mentioned that ICT‟s academic worth is inextricably 
linked to teacher capability.  In this case Were et al., (2006:4) believed that teachers should 
be included in any ICT empowering activities at basic education level as they are 
fundamental to skills transfer to learners. 
Mofokeng and Mji (2010:1611) have found that one reason teachers do not use computers for 
instruction and learning is their lack of access to the technology. Other studies, however, 
have singled out professional development as the reason for its neglect (Masango, 2014:12; 
Mutohar, 2012:10).  Collis and Margaryan(2004: 2) confirm professional development as an 
imperative, since many new approaches to learning embrace technology as a constant tool. 
Further studies by Blignaut, Els and Howie (2010) have revealed that South Africa faces 
education challenges regarding the integration of ICT in schools. These authors stated that 
only 38% of schools have access to computers (Blignaut, Els and Howie, 2010), which raises 
concerns that a preference for traditional teaching impedes learners‟ acquisition of 21st 
century skills.  Ramorola‟s (2014:3650) concludes that “it is essential  for teachers to be 
affluent with computers in order to use or integrate them in their courses.  
Although Masango (2014:12) hypothesises that many teachers are afraid to integrate ICT in 
schools, he grants that other studies (Chitiyo & Harmon (2009); Hennesy, Harrison  & 
Wamakote (2010); Donelly, McGarr, & O'Reilly (2011); Van Acker, Van Buuren, Kreijns & 
Vermeulen (2011), and Kale & Goh (2012)) have identified low self-efficacy, due to lack of 
suitable professional development, as another barrier to the use of ICT in the classoom.  This 
confirms Ramorola‟s (2010: 30-60) conclusion that training of teachers has been singled out 
in many studies as one of the key aspects affecting utilisation of ICT resources in schools.In 
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the same tone, Kale and Goh ( in Masango, 2014:12) demonstrate that there might be 
exposure if offered to teachers through training but tend to attribute teachers‟ failure to adopt 
a pedagogy of technology to inadequate professional development. 
Tondeur, Van Keer, Van Braak & Valke(2008); Baylor and Ritchie (2002) sum up this view 
and indicated that ICT training has a significant effect on how well ICT is adopted in the 
classroom.  Cohen and Hill (2001) extend the drivers for successful implementation of ICT in 
the classroom, stating that the extremely helpful teacher training events are school subject 
specific practices, directly applicable to classroom instruction and related to school policy.  
Other researchers like Mutohar (2012:10) confirm that effective ICT integration in education 
necessitates continuous professional development for teachers.  Mutohar (2012:11) thus 
concluded that professional development will have constructive influence on ICT integration 
in classroom. 
Mutohar (2012:8) believes that ICT integration can “transform teaching and learning by 
promoting active learning which eventually improve students‟ creativity, critical thinking and 
collaboration”.  He stipulated five compelling reasons to integrate ICT in teaching and 
learning that 
 increases students’ motivation, 
 extends learning opportunities, 
 increases teachers’ efficiency, 
 enhances students’ information age skills, and 
 promotes [a] constructivist learning environment. 
It may be deduced that ICT integration in education involves combining technologies to 
enable learners to receive information and collaborate by sharing information.It can be seen 
from these arguments that the professional development of teachers in the use of ICTs is 
crucial to the realisation of its benefits to education. Salleh and Laxman (2013) suggested that 
opportunities to attend ICT related training be offered to teachers to develop their proficiency 
in using ICT resources.  In cognisance of these numerous studies into the relationship 
between the implementation of ICT and professional development, instruction and learning, 
this study has to ensure that the development of the instructional tool with which teachers 
will be taught how to integrate ICT into teaching and learning is underpinned by relevant 
theory, models and be content specific.   
16 
 
In their survey of instructional design models it was found that Gustafson and Branch (1997) 
define instructional development in terms of four key elements that include: Analysis of the 
setting and learner needs, design of a set of specifications for an effective, efficient and 
relevant learner environment, development of all learner and management materials; and 
Formative and Summative evaluation of the results of the development. Thomas (2010: 189) 
defines instructional design modelling as a process directly linked to instructional design 
theories. These models emphasise methods teachers or instructional designers should use to 
plan and prepare more effective and appealing instructions in a coherent and steadfast 
approach for a wide range of learning environments.  
 
The following section presents a discussion on instructional design theories and key aspects 
of instructional design models which provide a process that, if followed, will expedite the 
transfer of knowledge and skills to the learner/teachers. 
2.4 INSTRUCTIONAL DESIGN THEORIES 
Alessi and Trollip (2001:16) posit that “developing effective materials that facilitate learning 
requires an understanding of the principles underlying how people learn.  They indicate that 
since “instruction is the application of the basic principle of learning”, these should be 
reflected in any designed materialThe authors further state that constructivism as an emerging 
learning theory, began to guide curriculum design and instructional design in the 1980s. This 
would mean that constructivist opposes objectivist. The rationale is that constructivism 
maintains that  
an individual‟s interpretation of the world matters and everyone constructs 
their own reality rather than following real and consistent rules and applying 
those rules to function in the real world (Alessi & Trollip, 2001:17).   
They further indicated that even though there had been an earlier move from behavioural to 
cognitive paradigms, neither behavioural nor cognitive principles were discarded in favour of 
constructivist principles (Alessi & Trollip, 2001:17). They conclude that instructional 
designers choose to fuse several principles of behavioural, cognitive and constructivist 
theories into a single integrated approach (Alessi & Trollip, 2001:17).  
This view is supported by Tennyson (2010:4) who states that “in the 1970s instructional 
researchers began to move away from the stimulus-response-reinforcement model of 
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instruction and to develop instructional theories based on mental processes of the learner”. He 
explains that the last decade of the 20
th
 century saw a move, in instructional design 
approaches, regarding a fusion of the diverse instructional theories and developments from 
cognitive science and educational technology (Tennyson, 2010:6). 
According to Reigeluth (1999:13), instructional design theories differ from learning theories 
due to their being clearly related to educational problems. Instructional design theories offer 
precise advice on how to enhance learning and development in people; they “describe 
methods of instruction, rather than describing what goes on inside the learner‟s head when 
learning occurs” (Reigeluth, 1999:5).  According to Perkins (1992:45 cited in Reigeluth, 
1999:5-12) instructional design theory has the following characteristics: 
 “It is design-oriented as it focuses on the means to attain given goals for learning. 
 It identifies methods of instruction and the situations in which they should or should 
not be used. 
 Methods of instruction could be broken into more detailed component methods, and 
 The methods are probabilistic rather than deterministic” 
Based on the theories studied, this study adopts the following definitions of instructional 
design:  
Instructional design is a scientific system grounded in research-tested learning 
theory that is used to create detailed specifications for the development, 
implantation, evaluation and on-going management of environments, resources 
and procedures that encourage and support learning of both large and small units 
of subject matter at all levels of complexity (Whitmeyer, 1999:1).  
Other authors defined instructional design as a set of events embedded in 
purposeful activities that facilitate learning (Gagné, et al, 2005:1. 
These definitions are relevant for this study and are supported by other authors, such as 
Nordhoff (2002:7), who explained that “learning focused instructional design theory must 
offer guidelines for the design of learning environments that provide appropriate 
combinations of challenges and guidance, empowerment and support, self-direction and 
support”.  
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2.5 INSTRUCTIONAL DESIGN MODELS 
Hollis (2012) summarises the history of instructional design models with the Infographic as 
illustrated in figure 2.1.  
 
Figure 2.1: History of instructional design models infographic 
In this infographic, Hollis (2012) summarized the work of theorists that contributed to the 
improvement of good instructional design in the 21
st
 century.  She suggests that these models 
(Edgar Dale‟s (1946) Cone of learning, B.F. Skinner‟s (1954) The science of learning and the 
Art of teaching, Benjamin Bloom‟s (1956) taxonomy, Gagné‟s (1965) Nine events of 
instruction, Dick and Carey‟s (1978) Iterative cycle, ADDIE model refined by Dick and 
Carey, after being developed by the U.S. Army in 1975 and Sweller‟s (1994) Cognitive Load 
theory) are still relevant for the design of teaching and learning experiences. 
 
There are numerous instructional design models (Wang, 2008:411) that provide useful 
guidelines for designing and developingeffective instructional tools. Anagnostopoulo 
(2002:2) suggests that instructional design models should endeavour to expose the 
relationship between the external and internal components of the learning environment which 
are based on behaviourist and constructivist foundations. 
In the next section the ADDIE instructional design model is presented. 
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2.5.1 The ADDIE Instructional design model 
This study was conducted based on the ADDIE model of instructional design as a guiding 
principle to the design and development of the instructional tools. ADDIE is an acronym that 
stands for Analysis, Design, Development, Implementation and Evaluation (Forest, 2014:1). 
Figure 2.2 illustrates the ADDIE model, adapted from http://vulindlela-hpt.co.za/our-
approach/addie-model. 
 
Figure 2.2: ADDIE model  
 Each phase of the model is explained as follows: 
 Analysis may be of the environment, learner or tasks.  Heinich, Molenda, Russel and 
Smaldino (2002), list, among others, entry level skills, learning styles and other 
general characteristics as areas can be analysed using a simple questionnaire. The 
analysis should then guide the type of activities to design and the resources to use. For 
this study, a questionnaire was used to determine entry level skills of the participants. 
 Design and Development involves drawing a plan for the instruction and the 
activities.  Formulating clear and specific and measurable learning objectives at the 
beginning is crucial.  , The development phase would enable preparation of the 
resources and support mechanisms. Training manuals, assessment activities, a training 
programme were designed and developed. Measurable learning objectives were 
formulated.  
 Implementation involves the coordination and facilitating of the learning experience. 
This was done through training workshops held at the three schools‟ computer 
centres. 
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 Evaluation is the assessment of learner achievement against the learning objectives as 
well as the overall design of the instruction and the methods and media used. 
Evaluation in ADDIE is intended to reinforce a product or procedure, rather than 
merely endorse ways of knowing or doing (Branch, 2009:5). Learner course 
evaluation forms were given to participants to complete after training. 
2.6 CONCLUSION 
After exploring reviewed literature, it may be concluded that professional development of 
teachers is crucial to a proper implementation of ICT in education.  This has to be 
underpinned by relevant theories and models to ensure proper integration.  This chapter 
provided a review of related literature on educational design research and it was found that 
this study is an educational design research project.  The chapter also discussed the role of 
professional development in the pedagogic implementation of information and 
communication technology, instructional design theories and theoretical models for designing 
instructional tools. Instructional design theories and models were found to provide useful 
guidelines for designing effective instructional tools. 
The next chapter will present the research design and methods employed in this study.
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CHAPTER 3: RESEARCH METHOD AND DESIGN 
3.1 INTRODUCTION 
This chapter is an overview of the philosophical worldview applicable to this study. 
Positivism was identified for the framework of the study. Furthermore, the chapter presents 
the research design and methods that guided the research problem explained in Chapter 1 
(Section 1.3), as well as the data collection and analysis methods, ethical considerations and 
limitations to this study. A summary of the chapter is presented in the conclusion.  
The research question that guided this study is: 
How effective is the designed and the development of instructional tools in 
preparing teachers to integrate information and community technology into 
teaching and learning? 
In order to answer this question, the research question was broken down into further sub-
questions, namely: 
 What are the teachers’ existing computer literacy skills? 
 How effective is the designed and developed solution?  
 How satisfied are the teachers with the designed and developed solution? 
The following section discusses the philosophical worldview applicable to this study. 
3.2 RESEARCH PARADIGM 
According to Terre Blanche and Durrheim (1999:4), philosophical worldviews (paradigms) 
define the nature of enquiry along three aspects, namely, ontology which details the nature of 
reality that is to be studied and can be known about it, epistemology that explores the nature 
of the relationship between the researcher and what can be known, and methodology 
describes how the researcher may go about practically studying whatever he or she believes 
can be known. Table 3.1 defines these aspects in the light of three different worldviews: 
positivist, interpretive and constructionist. This Table is adapted from Terre Blanche & 
Durrheim (1999:4). 
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Table 3.1: Definitions of the aspects of research paradigms 
Aspect Ontology  Epistemology Methodology 
Positivist Stable external reality Objective  Quantitative 
 Experimental 
 Hypothesis testing 
Interpretive Internal reality of 
subjective experience 
Observer inter-
subjectivity 
 Interpretative 
 Qualitative 
Constructionist Socially constructed 
reality 
Observer constructing 
versions 
 Textual analysis 
 Discourse analysis 
 
This study involves the design and development of an ICT instructional tools for primary 
school teachers.  The present study is located in the positivist paradigm of exploring reality 
which falls within the broad framework of design research (Plomp, 2007:9, 13).  The design 
research focuses on practical problems in real-world setting with active involvement of 
practitioners (Plomp, 2007:32). The positivist paradigm resonates directly with the objectives 
of the study as described in Chapter 1 (Section 1.4) and the instructional tools are an 
interventionist approach of design research (Plomp, 2007:15).  The research design is 
elaborated in the following section. 
3.3 RESEARCH DESIGN 
The research design for this study is a descriptive and interventionist design research that is 
analysed through quantitative methods. Participants‟ entry level skills and level of 
satisfaction with the designed and developed solution were determined through 
questionnaires. These questionnaires were administered during the pre and post workshops. 
This section will demonstrate how the study employed the ADDIE instructional model, 
research methodology, population and sampling, data collection techniques and data analysis. 
3.3.1 How this study employed ADDIE 
The intervention (or instructional tools) were developed following the ADDIE model as 
described in Chapter 2 (Section 2.4.1). The following subsections elaborate on the procedures 
followed according to ADDIE. 
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3.3.1.1 Analysis phase 
During the analysis phase the instructional problem or requirement was clarified. The 
instructional objectives and goals were established, and an analysis of the learning 
environment, as well as learner‟s existing knowledge and skills, was undertaken.  The 
participants‟ prior knowledge was determined through the use of a questionnaire (Cohen, 
Manion & Morrison, 2007:245; Kirkpatrick & Kirkpatrick, 2006:4) to guide the design and 
development phase (See Annexure E).  A descriptive statistical method using Statistical 
Package for Social Sciences (SPSS) was employed in analysing the needs analysis 
questionnaire. 
3.3.1.2 Design phase 
The Design phase deals with the design of the training intervention and the training material.  
During this phase the course outline, training and assessment instruments were decided upon, 
the layout (look-and-feel) of the training material was created. An instructor-led training 
methodology was selected. The following learning outcomes were formulated: 
MS Word 2010 
By the end of this training, you should be able to: 
 Explore Word 2010 environment 
 Personalise Word 2010 
 Create your first Word document 
 Format document 
 Work with tables 
 Create template 
MS Excel 2010 
By the end of this training, you should be able to: 
 Prepare and produce a spreadsheet to provide a solution to a given problem. 
 Adjust settings to customise the view and preferences of the spread sheet application. 
 Work with multiple worksheets. 
 Apply formulae to worksheets to provide alternative solutions to a problem. 
 Apply simple built-in functions of the spread sheet application to the given problem. 
 Apply formatting to a spread sheet applicable to the given problem. 
 Use special effects to improve the presentation of the spread sheet. 
 Evaluate a spread sheet. 
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3.3.1.3 Development phase 
The training and assessment instruments designed during the previous phase are populated 
with the learning content.  Quality assurance is performed on completed training and 
assessment instruments.  The project was reviewed and revised according to the feedback 
received from the project leader. 
3.3.1.4 Implementation phase 
During the implementation phase the training took place from 29 June 2015 to 3 July 2015 
for MS Word 2010, and 6 to 10 July 2015 for MS Excel 2010.  A hands on learning approach 
where practical activities were used during instructor led training sessions was adopted.  Pilot 
site training was for a limited number of end users where training and assessment instruments 
were tested. Table 3.2 illustrates the Training Framework. The researcher was also the 
facilitator. 
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Table 3.2: Training Framework 
Instructional tools Training strategy for MS Word Materials to be used Duration 
 
 Workbook 
 Activities hand-out – 
Formative Assessment 
4 days 
Instructional tools Training strategy for MS Excel Materials to be used Duration 
 
 Workbook 
 Activities Hand-out – 
Formative Assessment 
4 Days 
Activity, Participants and Tools Materials to be used Duration 
 
 Summative 
Assessment Hand-out 
 Training Evaluation 
Form 
4 hours 
 
The training sessions were held in each of the three schools‟ computer lab.  Training material 
included workbooks, activity books, assessment activities (See Annexure G and H) and 
training evaluation forms (see Annexure F) were provided.  Training of the teachers was done 
during school holidays.   
3.3.1.5 Evaluation phase 
According to Kirkpatrick & Kirkpatrick (2006:3), the reason for evaluating is “to determine 
the effectiveness of a training program”. Establishing the value of an ADDIE product 
necessitates a process that is characteristically evaluative (Branch, 2009:5).  
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The evaluation phase consisted of two parts: evaluation of the training intervention by the 
delegates and assessment of the skill and knowledge of the delegate during and at the end of 
training.  The assessment consisted of formative and summative components.  Formative 
assessments were done during the training through practice activities (see Annexure G and 
H.1), to determine whether delegates were on track with regards to skills and knowledge 
acquisition (Gagné, Wager, Golas, & Keller, 2005:38).  
Summative assessments for MS Exccel 2010(Annexure H.2) were conducted at the end of the 
training intervention to assess both knowledge and skills gained (Gagné et al., 2005:38).  
The training evaluation was conducted by means of evaluation forms. The evaluation form 
included the participants‟ post training questionnaire (Annexure F). The questionnaire was 
provided to the participants.  These provided the participants the opportunity to provide 
feedback with regard to the instructor, training instruments, training logistics, training 
administration and arrangements.  The feedback was consolidated and improvement 
objectives and actions were identified from the consolidated feedback. 
3.3.2 Research methods 
Creswell (2009:17) state that research methods are detailed procedures of data collection and 
analysis.  Creswell (2003) identifies qualitative, quantitative and mixed methods as the 
research methodology frequently used in social sciences.   
Creswell (2009:17) summarises the main research methods as illustrated in Table 3.3. 
Table 3.3: Quantitative, Qualitative and Mixed Method procedures 
Quantitative Research Methods Qualitative Research Methods Mixed Methods Research Methods 
 Predetermined Instrument based 
questions 
 Performance data, observational data 
and census data 
 Statistical analysis 
 Emerging methods  
 Open-ended questions 
 Interview data, observation data and 
audio-visual data 
 Text and Image analysis 
 Both predetermined and emerging 
methods  
 Open- and close-ended questions 
 Multiple forms of data drawing on all 
possibilities 
 Statistical and text analysis 
 
This study used quantitative measures to answer the research question by using 
questionnaires to collect and analyse data (Creswell, 2009:18).  Descriptive statistics derived 
from SPSS Version 17.0 were used to determine the findings and produced the report that 
validated the characteristics of design research as tabulated in Table 2.1. 
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3.3.3 Population and sampling 
The research took place in three rural primary schools. For the purpose of this study and for 
ethical reasons, the schools will be referred to as Primary 1 (PI-Group A). Primary 2 (PII-
Group B) and Primary 3 (PIII-Group C). Primary I is situated in the Nkangala Region of 
Mpumalanga province, while the remaining two primary schools PII-Group B and PIII-
Group C are in Limpopo province. 
In the amended National Norms and Standards for School Funding (South Africa, 2006:44), 
the South African government used a strategy to alleviate the effects of poverty and redress 
the imbalances of the past by categorising schools according to the income distribution of 
communities.  This has been done by categorizing all public schools in South Africa into five 
categories called Quintiles (Q) for purposes of non-personnel funding by Provincial 
Education Departments (PEDs): Quintile 1 schools are the poorest and Quintile 5 schools are 
the least poor. Since 1 January 2007 quintiles have been determined on the basis of national 
criteria. Schools in quintiles 1 and 2 are no fee schools. A „No fee school‟ may not levy 
compulsory school fees (South Africa, 2006:44).  The schools that were included in this 
study are in high poverty communities; all three are Q2 schools and thus regarded as „No fee 
Schools‟. 
3.3.3.1 Selecting the sample 
To select the population for this study, non-probability, purposive sampling was employed 
based on the fitness for purpose and access to the sample principles (Cohen, Manion & 
Morrison, 2007:113; Creswell & Clark: 119).  The teachers involved are from the three 
primary schools that were winners in the DWS‟s water management competition in 
Mpumalanga and Limpopo provinces; each school had been furnished with technology 
infrastructure by MTN. 
In all, 28 primary school teachers selected by the schools attended the ICT developmental 
workshop. Primary 1 (PI-Group A) has eight teachers and all attended. Primary 2 (PII-Group 
B) had all nine teachers at the school attending whilst Primary 3 (PIII-Group C) has 14 
teachers and only 11, excluding school management team, attended. 
3.3.4 Data collection techniques 
Data collection is a complete account of the data gathering techniques for the planned study 
and instruments used (De Vos, 1998:100; Creswell, 2009:17).  “It is a deliberate, conscious, 
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systematic process” (Rossman & Rallis, 2003:179).  In this study, quantitative data were 
collected by means of questionnaires (See Annexures E and F) administered in two phases: 
pre and post workshop (Cohen, Manion & Morrison, 2007:245; Thomas, 2004:1). Table 3.4 
illustrates the data collection matrix. 
Table 3.4: Data Collection Matrix 
 
Research Questions 
Questionnaires 
Pre-Workshop Post-Workshop 
1. What are the teachers‟ existing computer literacy skills? X   
2. How effective is the designed solution?    X 
3. How satisfied are the teachers with the designed solution?    X 
 
The first data set was collected during the analysis phase by administering a questionnaire 
(Annexure E).  The second data set was from the participants course evaluation forms 
administered immediately after each training session (Annexure F).   
3.3.5 Data analysis 
The collected numerical data from the questionnaires was analysed statistically using the 
SPSS 17.0. The data was displayed in tables, charts and numerical statistical measurements 
that was interpreted (Maree, 2011:183).  This approach was relevant in that the study 
evaluated the training undergone by the teachers.  The findings of the quantitative analysis 
will be reported in Chapter 4. 
3.4 VALIDITY AND RELIABILITY 
Bassey (1999: 40) suggests that in order to solve a problem, data is collected, analysed and 
interpreted systematically and with sensitivity by a researcher using trustworthy procedures. 
To enable others to assess adequacy and trustworthiness in systematic research, the basis for 
each decision has to be explained and documented (Rossman & Rallis, 2003:12).  Internal 
validity and external validity are the two levels at which validity occurs (Cohen et al, 
2007:134). Internal validity is the extent to which the research observes what it is intended to 
observe and external validity is the extent to which the findings can be generalised to other 
groups (Bassey, 1999:75).  In this study, the participants are chosen for the uniqueness of 
their context, making external validity not applicable unless the study is compared to other 
similar studies.  According to Babbie and Mouton (2001:648), validity can be seen through 
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“the extent to which an instrument measures what it is supposed to measure”.  To address this 
requirement, the questionnaire items were linked to the conceptual framework of this study 
(Bless & Higson-Smith, 2004:133); the integrity of the researcher is also crucial in ensuring 
the integrity of the procedures and this cannot be separated from ethical considerations 
(Kvale, 2002:308); questionnaires were used to collect data for this quantitative study 
(Golafshani, 2003:598-600); and lastly, the study is a detailed account of how the research 
was undertaken and all purposes were made explicit. Ethical considerations are described in 
the next section. 
3.5 ETHICAL MEASURES 
In this study I followed the ethical procedures as outlined in the study university‟s ethics 
policy guidelines available at 
http://cm.unisa.ac.za/contents/departments/res_policies/docs/ResearchEthicsPolicy_apprvCo
unc_21Sept07.pdf , and individual rights to privacy as reflected in the ethical clearance 
certificate.  Firstly, I applied for ethical clearance from the study university prior to 
conducting research (Cohen, et al., 2007:181; De Vos, et al., 2005; Creswell, 2009).  
Access to the schools was granted by the Provincial Departments (See Annexure A for the 
permission letters).  All participants were adults and were informed with respect to issues of 
anonymity and confidentiality.  Consent was obtained from all participants in this study (See 
Annexure B).  Participants were also informed of their right to participate and withdraw from 
participation at will.  Participants were informed that their training sessions would be 
observed for the purpose of the study.  To minimise bias due to the power relations of the 
presence of the researcher, who is also a facilitator of the training programme, another 
facilitator was also requested to engage with the participants.  This was to ensure that the 
participants‟ observations were anonymous.  The participants were assured strict 
confidentiality of their contribution. 
3.6 CONCLUSION 
This chapter elaborated on the research paradigm and it was reported that the research 
paradigm used in this study is positivist. The research design and methods which are 
foundations of this study were discussed.  The design research employed in this study was an 
interventionist approach which incorporated quantitative data collection techniques.  It was 
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reported that that the two survey questionnaires were administered. Data was analysed using 
descriptive statistics. Participants were selected using the non-probability, purposive 
sampling method. Chapter 4 will explore the analysis and research findings. 
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CHAPTER 4: ANALYSIS AND RESULTS 
4.1 INTRODUCTION 
This chapter presents the analysis and results based on the quantitative data collected.  The 
quantitative results are presented in the following sequence:  Firstly the biographical data of 
the respondents is provided.  Secondly, issues relating to reliability and validity of the scores 
from the instruments used to collect quantitative data are addressed.  Finally, the results 
based on the instruments will be outlined.  
4.2 BIOGRAPHICAL DATA OF RESPONDENTS 
To recapitulate, data was collected from three groups of primary school teachers. These 
groups were named PI-Group A, PII-Group B and PIII-Group C.  It is worth pointing that the 
biographical data of the respondents is based on the first (analysis) phase of data collection 
for each group.  The apparent inconsistencies in some of the reported data come from the 
failure in some instances of participants to disclose certain information about themselves.  
Table 4.1 shows the biographical data of the respondents in all three study groups. 
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Table 4.1: Biographical data of respondents 
Biographic Data Analysis 
  
GENDER LANGUAGE GRADE 
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a
 
S
ep
ed
i 
1 2 3 4 5 6 7 R 
PI-Group A N = 8 3 5   8   1 1 1 3 3 3 - 1 
PII-Group B N = 9 3 6 - - 9 - 1 1 1 3 2 1 - 
PIII-Group C N = 11 1 10 11 - - - 1 3 2 - 2 4 - 
  
AGE QUALIFICATIONS 
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PI-Group A N = 8 - - 1   1 3 3   4 1 3   
PII-Group B N = 9 -   - 1 1 2 5   7   2   
PIII-Group C N = 11 1 - - 1 1 3 5 1 5 1 3 1 
  
LEARNING AREAS RANK EXPERIENCE 
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C
S
1
 
H
O
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A
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1
-9
 
1
0
-1
9
 
2
0
-2
9
 
3
0
-4
0
 
PI-Group A N = 8 7 3 2 - 6 2 1 6 1 1 1   7   
PII-Group B N = 9 6 1 2 1 2 1 1 6 3     3 4 2 
PIII-Group C N = 11 9 7 2 - 3 2 1 8 3   4 1 1 4 
 
 
In the first group, PI-Group A, 62.5% of participants were female and 37.2% were male. 
With respect to their ages 12.5% of the respondents‟ ages fell in each of the ranges 31 to 35 
years, and 41 to 45. The remaining participants were equally divided between the age ranges 
46 to 50, and 51 and above, with 37.5% in each category. Three were teaching at Junior 
phase whilst the six taught in Intersen phase. Seven of the respondents had more than 25 
years of teaching and the remaining person had less than 11 years‟ teaching experience. 
In the second study group which was PII-Group B, in terms of gender 66.67% were female 
and 33.33% were male.  The participants whose ages fell into the ranges 36 to 40 years, and 
41 to 45 were 11.11%.  Responses revealed that 22.22% were between 46 and 50, whilst 
55.56 were 51 and above. Three were teaching at Junior phase whilst the six taught in 
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Intersen phase. Three of the respondents had more than 10 years of teaching, four had more 
than 20 years, and the last two had between 30 and 40 years‟ teaching experience. 
In the third study group, PIII-Group C, 90.91% were female and 9.09% were male.  Age 
wise,  9.09% of the respondents‟ ages fell into each of the ranges 18 to 25, 36 to 40, and 41 to 
45; 27.27% of the participants were between 46 and 50 years; and the remaining 45.45% 
were between 50 and 51. Six were teaching at Junior phase whilst the six taught in Intersen 
phase. Four respondents had less than 10 years teaching experience; one had between 10 and 
20 years. Another had between 20 and 30 years; experience and four had been teaching for 
more than 30 years. 
4.3 RELIABILITY AND VALIDITY OF INSTRUMENTS 
This section addresses issues related to the reliability and validity of scores from the 
instruments used in this study. Issues relating to reliability and validity will be according to 
each instrument, study group and phase. 
4.3.1 Reliability of instruments 
Bryman (2012:46) defines reliability of an instrument as the degree of consistency of an 
instrument to measure what is expected to measure. Santos (1999) explains that Cronbach‟s 
alpha “determines the internal consistency or average correlation of items in a survey 
instrument to gauge its reliability”; and Gliem and Gliem (2003:82) say that Cronbach‟s 
alpha reliability coefficient normally ranges between 0 and 1 and that the closer it is to 1.0 
the greater the consistency.  Nunnaly (1978, in Santos, 1999) indicates 0.7 to be an 
acceptable reliability coefficient.  Initially the reliability of the scores from this instrument is 
reported in terms of needs analysis data phase followed by the data from the evaluation 
phase. However, the statistics for each study group are put together in one table. Figure 4.1 
presents the alpha values and Table 4.2 illustrate the needs analysis and evaluation 
instruments reliability descriptive statistics output from SPSS. 
The Cronbach‟s alpha coefficient calculated for the needs analysis phase is 0.98 for PI-Group 
A, 0.95 for PII-Group B and 1.00 for PII-Group C, whilst for the evaluation phase it is 0.58 
for PI-Group A, 0.88 for PII-Group B and 0.61 for PII-Group C (See Figure 4.1). The 
coefficients conform to the Gliem and Gliem‟s standards for consistency and reliability 
(2003:82) and, in turn, the instruments may be considered consistent and reliable.  
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Figure 4.1: Needs analysis and evaluation Alpha values for all the groups 
The descriptive statistics presented indicate that PI-Group A has a larger range than PII- 
Group B and PIII-Group C; this implies a wider spread of data (See Table 4.2).  
Table 4.2: Reliability of instruments 
NEEDS ANALYSIS PHASE EVALUATION PHASE 
    
PI-
Group 
A 
PII-
Group 
B 
PIII-
Group 
C 
    PI-
Group 
A 
PII-
Group 
B 
PIII-
Group 
C 
N Valid 8 8 8 N Valid 12 12 12 
Missing 0 0 0 Missing 0 0 0 
Mean 31.31 5.56 10.69 Mean 4.37 4.25 3.99 
Median 32.71 5.44 10.12 Median 3.79 3.50 3.75 
Std. Deviation 7.01 2.60 1.71 Std. Deviation 1.64 1.84 2.76 
Variance 49.15 6.76 2.91 Variance 2.69 3.38 7.63 
Skewness -.65 .05 .52 Skewness 2.00 2.01 .69 
Std. Error of Skewness .75 .75 .75 Std. Error of Skewness .64 .64 .64 
Range 18.34 7.44 5.21 Range 4.71 5.22 9.30 
 
In the needs analysis phase, the mean for PI-Group A is 25.25 higher than that of PII-Group 
B and 20.69 higher than the PIII-Group C mean. In all three groups, the lower standard 
deviation values indicate insignificant variability around the mean value, whilst the higher 
coefficient of variation value for PI-Group A confirms the absolute and relative variability. 
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According to Wisniewski (2002:102), the coefficient of variation is a “useful statistical 
measure in those situations where consistency is important”. 
For the evaluation phase, the descriptive statistics presented, indicate that PIII-Group C has a 
larger range than PI-Group A and PII-Group B; this implies a wider spread of data, whilst the 
mean for PI-Group A is 0.12 higher than PII-Group B and 0.38 higher than the mean for PIII-
Group C. 
The median value of the needs analysis phase is higher than the mean in PI-Group A, and 
lower than the mean in PII-Group B and PIII- Group C; this accounts for the negative 
skewness in the first dataset and implies a larger number of extreme values at the top end of 
the distribution (See Figure 4.2). For the evaluation phase the median is lower than the mean, 
giving a positive skewness (See Figure 4.2). In all three groups, the lower standard deviation 
values indicate insignificant variability around the mean value, confirmed by the lower 
coefficient of variation value, implying small number of extreme values. Figure 4.2 illustrates 
the symmetrical distribution of all three groups.  
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NEEDS ANALYSIS EVALUATION 
  
  
Figure 4.2: Symmetrical distribution of: PI-Group A; PII-Group B and PIII-Group C 
 
4.3.2 Validity of instruments 
Whilst reliability reflects the internal consistency of an instrument, validity refers to the 
degree to which the instrument truly measures what we intended to measure (Karras, 
1997:144).  Furthermore, Karras (1997:144) indicates that validity may be measured using 
one of the three conceptual frameworks illustrated in Table 4.4. This Table is adapted from 
(Karras, 1997:145). 
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Table 4.3: Definitions of validity  
Criterion-related validity Consistency of a test with those of a referenced criterion standard. 
Construct validity Consistency of test results with those of other tests or indexes purporting to measure 
similar characteristics. 
Content validity Inclusion of questions representative of the qualities of the test attempts to measure; 
appropriate domain. 
Face validity The appearance that a test is adequate for its intended purpose. 
 
Pearson‟s test of correlation (r) which is “the measure of strength of the linear relationship 
between variables” is often used to calculate validity coefficient (Karras, 1997:146). Mukaka 
(2012:69) defines correlation as “a reciprocal relation between two or more things”. The 
researcher (Mukaka, 2012: 69) further indicates that the Correlation coefficient (r) can vary 
from -1(perfect negative correlation through 0 (no correlation) to +1 (perfect positive 
correlation). The following subsection elaborates on the validity of the needs analysis 
instrument and the evaluation instruments for all three groups using Pearson‟s correlation (r). 
4.3.2.1 Validity: Needs analysis 
Table 4.4 illustrates the needs analysis instrument validity output from SPSS for the three 
groups. It may then be concluded that the correlation (r) of all the groups is close to 1 and 
positive, implying a strong (perfect positive correlation) relationship between the variables. 
Two of the variables indicate a negative correlation. Those of the variables for all groups that 
indicate a zero coefficient, means there is no correlation. This strongly suggests that most 
variables correlate. 
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Table 4.4: Pearson's correlation values for needs analysis phase 
 
 
NEEDS ANALYSIS 
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P
I-
G
ro
u
p
 A
 
General ICT Skills 1 .864
** .984** .920** 0.674 .908** 0.662 .982** 
Printers & Peripherals .864
** 1 .930** .984** .896** .778* .860** .940** 
Word Processing .984
** .930** 1 .971** .732* .861** 0.705 .998** 
Excel .920
** .984** .971** 1 .818* .793* .787* .978** 
Email 0.674 .896
** .732* .818* 1 .771* .991** .758* 
Internet & Online Activities .908
** .778* .861** .793* .771* 1 .793* .872** 
Database 0.662 .860
** 0.705 .787* .991** .793* 1 .737* 
Presentation .982
** .940** .998** .978** .758* .872** .737* 1 
P
II
-G
ro
u
p
 B
 
General ICT Skills 1 .918
** .990** .986** .942** 0.301 .919** .893** 
Printers & Peripherals .918
** 1 .966** .943** .750* 0.129 .969** .938** 
Word Processing .990
** .966** 1 .989** .891** 0.248 .954** .925** 
Excel .986
** .943** .989** 1 .878** 0.139 .969** .955** 
Email .942
** .750* .891** .878** 1 0.536 .735* .699* 
Internet & Online Activities 0.301 0.129 0.248 0.139 0.536 1 -0.05 -0.14 
Database .919
** .969** .954** .969** .735* -0.05 1 .995** 
Presentation .893
** .938** .925** .955** .699* -0.14 .995** 1 
P
II
I-
G
ro
u
p
 C
 
General ICT Skills 1 .993
** .975** .922** .917** .996** .921** .895** 
Printers & Peripherals .993
** 1 .995** .962** .958** .999** .961** .942** 
Word Processing .975
** .995** 1 .985** .983** .991** .985** .972** 
Excel .922
** .962** .985** 1 1.000** .953** 1.000** .998** 
Email .917
** .958** .983** 1.000** 1 .949** 1.000** .999** 
Internet & Online Activities .996
** .999** .991** .953** .949** 1 .952** .931** 
Database .921
** .961** .985** 1.000** 1.000** .952** 1 .998** 
Presentation .895
** .942** .972** .998** .999** .931** .998** 1 
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4.3.2.2 Validity: Evaluation 
Table 4.5 illustrates the evaluation instrument validity output from SPSS for the three groups. 
Table 4.5: Pearson's correlation values for evaluation phase 
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Class 
Environment 
1 0.71 -0.26 -0.26 -0.26 0.645 0.73 0.73 -0.09 0.3 0.418 0.205 
No 
Distraction 
0.71 1 -0.42 -0.42 0.167 0.167 0.354 0.766 -0.35 0.258 0.54 0.099 
Relevance -0.26 -0.42 1 -0.17 -0.17 -0.17 -0.35 -0.35 0.354 0.645 0 
-
0.331 
Immediate 
use 
-0.26 -0.42 -0.17 1 -0.17 -0.17 -0.35 -0.35 -0.47 -0.26 -0.54 0.132 
Well 
engaged 
-0.26 0.167 -0.17 -0.17 1 -0.17 -0.35 -0.35 -0.47 -0.26 0 
-
0.795 
Activities 0.645 0.167 -0.17 -0.17 -0.17 1 0.471 0.471 0.354 -0.26 0.54 0.132 
Opportunity 0.73 0.354 -0.35 -0.35 -0.35 0.471 1 0.417 0.167 0.091 0 0.281 
Expectations 0.73 0.766 -0.35 -0.35 -0.35 0.471 0.417 1 0.167 0.091 0.764 0.609 
Knowledge 
application 
-0.09 -0.35 0.354 -0.47 -0.47 0.354 0.167 0.167 1 -0.09 0.382 0.375 
Recommend 
to others 
0.3 0.258 0.645 -0.26 -0.26 -0.26 0.091 0.091 -0.09 1 0 
-
0.154 
Energy for 
change 
0.418 0.54 0 -0.54 0 0.54 0 0.764 0.382 0 1 0.215 
Monitoring 
and 
evaluation 
0.205 0.099 -0.33 0.132 -0.8 0.132 0.281 0.609 0.375 -0.15 0.215 1 
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P
II
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u
p
 B
 
Class 
Environment 
1 0.35 0.06 0.316 0.158 0.35 -0.19 0.35 0.35 0.1 -0.4 -0.03 
No 
Distraction 
0.35 1 0.478 0.632 0.791 1 0.581 1 1 0.8 0.395 0.03 
Relevance 0.06 0.478 1 0.189 0.378 0.478 0.694 0.478 0.478 0.598 0.189 0.15 
Immediate 
use 
0.316 0.632 0.189 1 0.5 0.632 0.612 0.632 0.632 0.316 0.25 0.20 
Well engaged 0.158 0.791 0.378 0.5 1 0.791 0.612 0.791 0.791 0.632 0.5 0.40 
Activities 0.35 1 0.478 0.632 0.791 1 0.581 1 1 0.8 0.395 0.03 
Opportunity -0.19 0.581 0.694 0.612 0.612 0.581 1 0.581 0.581 0.581 0.306 0.25 
Expectations 0.35 1 0.478 0.632 0.791 1 0.581 1 1 0.8 0.395 0.03 
Knowledge 
application 
0.35 1 0.478 0.632 0.791 1 0.581 1 1 0.8 0.395 0.03 
Recommend 
to others 
0.1 0.8 0.598 0.316 0.632 0.8 0.581 0.8 0.8 1 0.316 0.25 
Energy for 
change 
-0.4 0.395 0.189 0.25 0.5 0.395 0.306 0.395 0.395 0.316 1 0.35 
Monitoring 
and 
evaluation 
-0.03 0.032 0.151 0.2 0.4 0.032 0.245 0.032 0.032 0.253 0.35 1 
P
II
I-
G
ro
u
p
 C
 
Class 
Environment 
1 0.509 
0 0 
-0.22 -0.17 -0.17 0.667 0.408 1 -0.09 -0.08 
No 
Distraction 
0.509 1 
0 0 
0.048 0.218 -0.15 0.764 0.802 0.509 -0.18 
-
0.158 
Relevance - - 1 - - - - - - - - - 
Immediate 
use 
- - - 1 - - - - - - - - 
Well engaged -0.22 0.048 - - 1 0.764 0.764 0.218 0.356 -0.22 0.408 0.519 
Activities -0.17 0.218 
- - 
0.764 1 0.167 0.375 0.102 -0.17 0.2 
-
0.121 
Opportunity -0.17 -0.15 - - 0.764 0.167 1 -0.04 0.442 -0.17 0.423 0.914 
Expectations 0.667 0.764 
- - 
0.218 0.375 -0.04 1 0.612 0.667 -0.13 
-
0.207 
Knowledge 
application 
0.408 0.802 
- - 
0.356 0.102 0.442 0.612 1 0.408 0.055 0.436 
Recommend 
to others 
1 0.509 
- - 
-0.22 -0.17 -0.17 0.667 0.408 1 -0.09 -0.08 
Energy for 
change 
-0.09 -0.18 
- - 
0.408 0.2 0.423 -0.13 0.055 -0.09 1 0.488 
Monitoring 
and 
evaluation 
-0.08 -0.16 
- - 
0.519 -0.12 0.914 -0.21 0.436 -0.08 0.488 1 
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For Table 4.5 the correlation (r) is close to 1 and positive, there is a strong relationship 
between the variables. Several of the variables indicate a negative correlation. Some of the 
variables for all groups indicate a zero correlation. This strongly suggests that there is no 
correlation amongst the variables. The results from the instruments are discussed in the 
following section. 
4.4 RESULTS FROM THE NEEDS ANALYSIS AND EVALUATION 
PHASES 
This section presents the results from the instruments used in this study. In the previous 
section, reliability and validity of all scores were assured thus giving confidence that the 
results are presented knowing that at least they are not unreliable and invalid. This part 
reports on the descriptive statistics from the data obtained.  The results will be presented 
according to each instrument and group. 
4.4.1 Results: Needs analysis phase 
Descriptive statistics were used in this study to explain the data obtained from the needs 
analysis phase and to provide a summary of the results. The results are presented in the 
following manner: general ICT skills, printers and peripherals, word processing, 
Sspreadsheet, email, internet and online activities, database and presentation. 
4.4.1.1 General ICT Skills 
This question needed respondents to rate their proficiency in terms of connecting a computer 
and logging on. It also included being able to create and work with folders and files and 
storing information on the computer. Lastly they needed to know about installing 
programmes on the computer. Table 4.6 illustrates the results for general ICT skills for all 
three groups. 
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Table 4.6: General ICT skills 
  
PI-Group A PII-Group B PII-Group C 
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P
er
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n
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Valid 0 3 37.5 0 6 66.7 0 9 81.8 
1.4 1 12.5 7.2 1 11.1 53.6 1 9.1 
33.3 1 12.5 24.6 1 11.1 95.7 1 9.1 
87 2 25.0 52.2 1 11.1       
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
Only 37.5% of the respondents in PI-Group A scored above 50% with the majority (62.5%) 
scoring between 0 and 33.3% on general ICT Skills, whilst PII-Group B had 88.9% 
respondents scoring less than 50%. PIII-Group C has 81.8% of respondents scoring 0. PII-
Group B has the highest number of respondents lacking ICT skills. 
 
 
Figure 4.1: General Information and Communication Technology skills 
About 10.71% scored from 21% to 40%, 3.57% scored in each of the categories from 41% to 
60% and 61% to 80%, with only 10.71% scoring from 81 to 100.  With the set average of 
50% for moderate skills, most teachers in the sample (85.71%) have fewer skills or none at 
all. 
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4.4.1.2 Printers & peripherals 
The respondents had to rate their proficiency in printing documents and labels, dealing with 
paper jams, printing on to disks and setting printer properties. They also had to indicate 
proficiency in connecting peripherals like scanners and cameras and printing from them. 
Table 4.7 illustrates the results for printer and peripherals for all three groups. 
Table 4.7: Printers & Peripherals 
  
PI-Group A PII-Group B PII-Group C 
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Valid 0 3 37.5 0 6 66.7 0 9 81.8 
9.5 1 12.5 4.8 1 11.1 31 1 9.1 
23.8 1 12.5 9.5 1 11.1 73.8 1 9.1 
31 1 12.5 21.4 1 11.1       
85.7 1 12.5             
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
 
PI-Group A has 25% of respondents scoring from 85% to 100% with regards to using printers 
and peripherals whilst all respondents of PII-Group B scored less than 50% with the majority 
of 66.7 at 0%. PIII-Group C has only 9.1% at 73.8% and 9.1 at 31% with 81.8% scoring 0%. 
This gives PII-Group B the highest number of respondents who cannot use printers and 
peripherals. The results revealed that 75% rated themselves between 0% and 20% (see Figure 
5.2). Of the remaining 25%, 14.29% scored from 21% to 40%, with only 10.71% above 60%. 
 
Figure 4.2: Printers and Peripherals 
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4.4.1.3 Word Processing 
This question sought to determine the respondents‟ proficiency in drafting and editing 
documents, inserting and formatting tables and columns, increasing and changing of fonts 
and incorporating graphics into documents. Table 4.8 illustrates the results for Word 
processing for all three groups. 
Table 4.8: Word processing 
  
PI-Group A PII-Group B PII-Group C 
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Valid 0 3 37.5 0 6 66.7 0 9 81.8 
7 1 12.5 11 1 11.1 31 1 9.1 
33 1 12.5 17 1 11.1 100 1 9.1 
70 1 12.5 44 1 11.1       
98 1 12.5             
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
About 37.5% of respondents scored from 70% to 100% in PI-Group A for Word processing 
whilst for PII-Group B none of the respondents scored above 44% with 66.7 at 0%. 
Approximately 81.8% of PIII-Group C scored 0% and only 9.1% scored 31% and 100% 
respectively. This implies that no respondents of PII-Group B consider themselves proficient 
in using word processing applications. The results revealed a high percentage (78.57%) of 
respondents (see Figure 5.3) rated their proficiency in word processing between 0% and 20%; 
a further 3.57% scored in each of the categories 21% to 40%; 41% to 60% and 61% to 80%.  
Only 10.57% scored themselves in the top category: 81% to 100%. 
 
Figure 4.3: Word processing 
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4.4.1.4 Spreadsheet 
This question sought to determine the respondents‟ proficiency in creating spreadsheets by 
entering and formatting labels and numerical data into cells. They also had to indicate 
proficiency in entering formulae into cells and applying it to selected range of cells and 
producing graphs and charts from data. Table 4.9 illustrates the results for Spreadsheet for all 
three groups. 
 
Table 4.9: Spreadsheet 
  PI-Group A PII-Group B PII-Group C 
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Valid 0 4 50.0 0 6 66.7 0 9 81.8 
33.3 1 12.5 3.3 1 11.1 13.3 1 9.1 
40 1 12.5 8.3 1 11.1 98.3 1 9.1 
100 2 25.0 28.3 1 11.1       
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
In total 25% of PI-Group A respondents scored 100% with regards to using Spreadsheet with 
12.5 at 40% and 33.3% respectively. The remaining 50% scored 0%. The highest score for 
PII-Group B respondents is 28.3% for 11.1% of them whilst 88.9 range from 0% for 66.7 to 
8.3% for 11.1 and 3.3% respectively. This implies that all of the respondents cannot use 
spreadsheets.  The same applies for PIII-Group C with 81.8% scoring 0%, 9.1% scoring 
13.3% and only 9.1% at 98.3%. The results revealed that 78.57% of respondents consider 
themselves not proficient in creating spreadsheets by entering and formatting labels and 
numerical data into cells (see Figure 5.4). Of the remaining 21.42%, half scored from 21% to 
40%, and the remaining half rated themselves between 81% to 100%.  
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Figure 4.4: Spreadsheet 
 
4.4.1.5 Email 
This question sought to determine the respondents‟ proficiency in communicating via emails, 
reading and replying to emails. Opening attachments and sending emails with attachments, 
flagging emails for importance and using calendar to setup appointments, schedule tasks and 
creating reminders. Table 4.10 illustrates the results for email for all three groups. 
 
Table 4.10: Email 
  
PI-Group A PII-Group B PII-Group C 
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Valid 0 4 50.0 0 7 77.8 0 9 81.8 
10 1 12.5 13 1 11.1 10 1 9.1 
31 1 12.5 15 1 11.1 82 1 9.1 
38 1 12.5             
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
Only 12.5% scored above 50%, whilst 87.5 scored less in email for PI-Group A. All 
respondents in PII-Group B scored less than 50%. About 9.1% of respondents in PIII-Group 
C scored above 50% whilst 90.9% scored less. Whilst this means that all groups' respondents 
cannot use email, PIII-Group C has the highest number. The results reveal that the high 
number (85.71%) of respondents who scored from 0% to 20% have no skills in using emails 
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(see Figure 5.5).  Of the remaining participants, 7.14% scored in each of the ranges 21% to 
40% and 81% to 100%. 
 
Figure 4.5: Email 
 
4.4.1.6 Internet and online activities 
This question sought to determine the respondents‟ proficiency in finding and downloading 
information from the internet, create a link with others through social media. Table 4.11 
illustrates the results for the internet and online activities for all three groups. 
 
Table 4.11: Internet & online activities 
  PI-Group A PII-Group B PII-Group C 
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Valid 0 4 50.0 0 7 77.8 0 9 81.8 
33 2 25.0 4 1 11.1 42 1 9.1 
67 1 12.5 13 1 11.1 92 1 9.1 
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
For the internet and online activities, PI-Group A has 25% of respondents from 67% to 
100%, 25% at 33% and the remaining 50% at 0%. All of the respondents for PII-Group B are 
at a low of 77.8% for 0% and 11.1% for 4% and 13% respectively. About 81.8 of PIII-Group 
C score 0% with 9.1% scoring 42% and 92% respectively. The results revealed that 78.57% 
of respondents scored from 0% to 20%, whilst 7.14% scored in each of the categories 21% to 
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40 and 81% to 100%.  The remaining 7.14% were split equally across the ranges 41% to 60% 
and 61% to 80% (see Figure 5.6). 
 
Figure 4.6: Internet and online activities 
4.4.1.7 Database 
This question sought to determine the respondents‟ proficiency in creating a database record 
and entering appropriate information on it, searching database for information and prepare 
reports from database. Table 4.12 illustrates the results for Database for all three groups. 
 
 
Table 4.12: Database 
  PI-Group A PII-Group B PII-Group C 
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Valid 0 5 62.5 0 6 66.7 0 9 81.8 
29 1 12.5 4 1 11.1 13 1 9.1 
33 1 12.5 11 1 11.1 98 1 9.1 
100 1 12.5 51 1 11.1       
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
Only 12.5% of respondents for PI-Group A scored 100%, implying that they are able to use 
database applications, 12.5% scored 33% and 29% respectively, whilst the remaining 62.5% 
scored 0%. In comparison, PII-Group respondents are 66.7% for 0%, 11.1% for 51%, 11% 
and 4% respectively. PIII-Group C has 9.1% respondents scoring 98% and 13% respectively 
with the remaining 81.8 scoring 0%. The results reveal that 82.14% rated their proficiency 
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between 0% to 20%, 7.14% scored in each of the ranges 21% to 40% and 81% to 90%, with 
the remaining 3.57% scoring between 41% to 60% (see Figure 5.7). 
 
Figure 4.7: Database 
4.4.1.8 Presentation  
This question sought to determine the respondents‟ proficiency in creating presentations with 
graphics and charts, setting up slide shows with transitional effects and importing object from 
other files. Table 4.13 illustrates the results for presentation for all three groups. 
Table 4.13: Presentation 
  PI-Group A PII-Group B PII-Group C 
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Valid 0 4 50.0 0 7 77.8 0 9 81.8 
33 1 12.5 7 1 11.1 7 1 9.1 
64 1 12.5 51 1 11.1 100 1 9.1 
93 1 12.5             
100 1 12.5             
Total 8 100.0 Total 9 100.0 Total 11 100.0 
 
About 12.5% of respondents for PI-Group A scored 100%, 93% and 64%, implying that they 
are able to use presentation applications, 12.5% scored 33% and the remaining 50% scored 
0%. In comparison, PII-Group respondents are 77.8% for 0%, 11.1% for 51% and 7% 
respectively. PIII-Group C has 9.1% respondents scoring 100% and 7% respectively with the 
remaining 81.8 scoring 0%. The results revealed that 78.57% of respondents scored from 0% 
to 20%, 3.57% scored in each of the categories 21% to 40%, 41% to 60% and 61% to 80%.  
The remaining 10.71% scored from 81% to 100% (see Figure 5.8). 
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Figure 4.8: Presentation 
 
4.4.2 Results: Evaluation phase 
Descriptive statistics were used in this study to describe the data obtained from the 
Evaluation instrument and to provide a summary of the results. The evaluation phase looked 
at the aspects that included classroom environment, distraction of the learning environment, 
relevance of the training material, immediate use of skills, activities aided learning, adequate 
opportunity to practice, course met expectations for learning, application of skills, 
recommend the course to others, level of confidence in bringing change and monitoring and 
evaluation of their learning. 
4.4.2.1 Classroom environment 
The question that was raised needed respondents to rate how the learning environment 
influenced the learning process in terms of the classroom environment enabling them to 
learn. Table 4.14 illustrates the results for Classroom environment for all three groups. 
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Table 4.14: Classroom Environment 
    PI-Group A PII-Group B PII-Group C 
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Valid 3 2 28.6 4 44.4 1 10.0 
4 5 71.4 5 55.6 9 90.0 
Total 7 100.0 9 100.0 10 100.0 
 
The majority of the respondents for all groups, 71.4% for PI-Group A, 55.6% for PII-Group 
B and 90.0% for PIII-Group C strongly agree that the classroom environment was conducive 
for learning whilst 28.6%, 44.4% and 10% for all groups agree. 
This question required the respondents to rate how the learning environment influenced the 
learning process; to consider whether the classroom environment contributed to ease of 
learning and the role played by the absence of no major distractions. A high number 
(73.08%) of respondents scored 4 for strongly agree, whilst 26.92% scored a 3 for agree (see 
Figure 5.9). 
 
Figure 4.9: Learning Environment 
 
4.4.2.2 Major distractions 
The respondents had to rate the how the learning environment influenced the learning process 
and whether there were any distractions. Table 4.15 illustrates the results for major 
distractions for all three groups. 
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Table 4.15: Major distraction 
    PI-Group A PII-Group B PII-Group C 
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Valid 2 1 14.3         
3 3 42.9 5 55.6 3 30.0 
4 3 42.9 4 44.4 7 70.0 
Total 7 100.0 9 100.0 10 100.0 
 
The scoring by respondents of PI-Group A of 42.9% who strongly agree and agree 
respectively, indicate that there were no major disruptions in the learning environment with 
only14.3% not sure. PII-Group B strengthen this with a score of 44.4% for strongly agree and 
55.6 for agree whilst PIII-Group C scored at 70% for strongly agree and 30% for agree. 
4.4.2.3 Relevance 
The respondents had to rate the relevance of the training material. Table 4.16 illustrates the 
results for the relevance of training material for all three groups. 
Table 4.16: Relevance 
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Valid 3 1 14.3 2 22.2     
4 6 85.7 7 77.8     
Total 7 100.0 9 100.0 10 100.0 
 
All respondents for PIII-Group C strongly agree (100%) that the training content was 
relevant, supported by 85.7% for PI-Group A and 77.8% for PII-Group B. They also had to 
rate the relevance of the programme in terms of material being useful and its use as reference 
material.  84.82% strongly agreed that the material would be useful as reference whilst 
11.54% agreed (see Figure 5.10).  Furthermore, 84.12% strongly agreed that they would be 
able to use the newly acquired skills immediately, 15.38% agreed and only 3.85% did not 
respond. 
53 
 
 
Figure 4.10: Relevance 
A moderate number (57.69%) of respondents strongly agreed that they were well engaged 
with the learning activity and 38.46% agreed.  A high percentage (65.38%) strongly agreed 
that the activities they engaged in aided learning with 30.77% agreeing.  Only 50% strongly 
agreed that they were given adequate opportunity to practice what they learned with only 
30.77% agreeing (see Figure 5.11). 
 
Figure 4.11: Programme delivery 
4.4.2.4 Immediate use of skills 
The respondents had to rate whether they will be able to use the skills learned immediately 
after training. Table 4.17 illustrates the results for immediate use of skills for all three groups. 
Table 4.17: Immediate use of skills 
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Valid 3 1 14.3 3 33.3     
4 6 85.7 6 66.7 10 100.0 
Total 7 100.0 9 100.0     
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For immediate use of the skill, 100% of PIII-Group C, 85.7% for PI-Group A and 66.7 for 
PII-Group B strongly agree. Only 14.3% for PI-Group A and 33.3 for PII-Group B agree. 
4.4.2.5 Activities aided learning 
The respondents had to rate whether the activities given during training assisted them in 
comprehending and gaining skills. Table 4.18 illustrates the results for activities aiding 
learning for all three groups. 
Table 4.18: Activities aided learning 
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Valid 3 1 14.3 5 55.6 2 20.0 
4 6 85.7 4 44.4 8 80.0 
Total 7 100.0 9 100.0 10 100.0 
 
The majority of the respondents for groups PI-Group A 85.7% and 80% for PIII-Group C 
strongly agree that the given activities aided in their learning whilst only 44.4% for PII-
Group B does not agree. This makes 55.6% for PII-Group B the highest number that agrees, 
with 14.3% for PI-Group A and 20% for PIII-Group C. 
4.4.2.6 Adequate opportunity to practice 
The respondents had to rate whether they were given adequate opportunity to practice during 
learning. Table 4.19 illustrates the results for adequate opportunity to practice for all three 
groups. 
 
 
Table 4.19: Adequate opportunity to practice 
  PI-Group A PII-Group B PII-Group C 
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Valid 0     1 11.1 1 10.0 
3 3 42.9 5 55.6 2 20.0 
4 4 57.1 3 33.3 7 70.0 
Total 7 100.0 9 100.0 10 100.0 
 
Only 11.1% and 10.0% of respondents for PII-Group B and PIII-Group C strongly disagree 
that they were not afforded adequate opportunity to practice during training whilst 42.9% for 
PI-Group A, 55.6% for PII-Group B and 20% for PIII-Group C agree. PIII-Group C has the 
highestscore (70%) of those who strongly agree, with 33.3% for PII-Group B and 57.1% for 
PI-Group A. 
4.4.2.7 Course met expectations 
The respondents had to rate whether the course met their expectations for learning. Table 
4.20 illustrates the results for course met expectations for all three groups. 
Table 4.20: Course met expectations 
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Valid 3 3 42.9 5 55.6 2 20.0 
4 4 57.1 4 44.4 8 80.0 
Total 7 100.0 9 100.0 10 100.0 
The majority of the respondents for groups PI-Group A 57.1% and 80% for PIII-Group C 
strongly agree that the course met their expectations whilst only 44.4% for PII-Group B does 
not agree. This makes 55.6% for PII-Group B the highest number that agrees, with 42.9% for 
PI-Group A and 20% for PIII-Group C. 
4.4.2.8 Application of skills 
The respondents had to rate whether they will be able to apply the skills learned. Table 4.21 
illustrates the results for application of skills for all three groups. 
Table 4.21: Application of skills 
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Valid 3 4 57.1 5 55.6 4 40.0 
4 3 42.9 4 44.4 6 60.0 
Total 7 100.0 9 100.0 10 100.0 
 
PIII-Group C has 60% of the respondents strongly agreeing to apply the skills. For PI-Group 
A 42.9% strongly agree compared to 44.4% of PII-Group B. These groups have the highest 
percentage of respondents who agree with 57.1% for PI-Group A and 55.6% for PII-Group B. 
4.4.2.9 Recommend the course to others 
The respondents had to rate whether they are willing to recommend the course to others. 
Table 4.22 illustrates the results for recommending the course to others for all three groups. 
Table 4.22: Recommend the course to others 
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Valid 3 2 28.6 4 44.4 1 10.0 
4 5 71.4 5 55.6 9 90.0 
Total 7 100.0 9 100.0 10 100.0 
 
Approximately 71.4% for PI-Group A, 55.6% for Group B and 90.0% for PIII-Group C 
strongly agree to recommending the course to others. Few of them, 28.6% for PI-Group A, 
44.4% for PII-Group B and 10% for PIII-Group C agree. 
4.4.2.10 Energy for change at work 
For this category, the respondents had to rate their level of confidence in bringing change to 
how they perform their job on a scale from 1 to 10, with 1 being Not at all confident and 10 
being very confident. Table 4.23 illustrates the results for energy for change for all three 
groups. 
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Table 4.23: Energy for change at work 
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Valid 7 2 28.6     4 40.0 
8 3 42.9 8 88.9 4 40.0 
9 2 28.6 1 11.1 2 20.0 
Total 7 100.0 9 100.0 10 100.0 
 
In terms of energy for change at work all groups scored from 7 to 10. About 28.6% of PI-
Group A respondents scored 7, 42.9% scored 8 and 28.6 9. 88.9% of PII-Group B scored 8 
and 11.1% for 9. 40% of PIII-Group C respondents scored 7 another 40% scored 8 and 20% 
scored 9. 
4.4.2.11 Monitoring and evaluation 
For this category, the respondents had to rate their level of commitment in applying what 
they have learned on a scale from 1 to 10, with 1 being not at all committed and 10 being 
very committed. Table 4.24 illustrates the results for energy for change for all three groups. 
Table 4.24: Monitoring and evaluation 
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Valid 6 1 14.3         
7 3 42.9 2 22.2     
8 1 14.3 3 33.3 3 30.0 
9 1 14.3 4 44.4 1 10.0 
10 1 14.3     6 60.0 
Total 7 100.0 9 100.0 10 100.0 
 
Monitoring and evaluation has all groups scoring from 6 to 10. About 14.3% of PI-Group A 
respondents scored 6, 42.9% 7, 14.3% 8, 9 and 10. 22.2% of PII-Group B scored 7, 33.3% 
scored 8 and 44.4% scored 9. Approximately 30% of PIII-Group C respondents scored 8, 
10% 9 and 60% scored 10. 
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The results revealed that 57.69% of the respondents strongly agreed that the programme met 
their expectations with a further 38.46% agreeing.  50% strongly agreed that they could apply 
the skills they had learned and 46.15% agreed.  A high percentage (69.23%) of respondents 
strongly agreed that they would recommend the programme to others and 26.92% agreed (see 
Figure 5.12). 
 
Figure 4.12: Overall impression 
 
4.5 CONCLUSION 
In conclusion, this chapter presented the analysis and results of quantitative data. These 
results were presented according to the groups PI–Group A, PII-Group B and PII-Group C, as 
well as according to the phase (needs analysis data phase and evaluation data phase). The 
quantitative results were presented in the following manner: Firstly, the biographical data of 
the respondents in all the three groups was provided. This was followed by the issues relating 
to reliability and validity of the instruments. Furthermore, the results were explained based on 
each quantitative instruments used for each group and phase. In Chapter 5 the discussion of 
the findings, followed by the conclusions and recommendations will be discussed
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CHAPTER 5: CHAPTER 5: OVERVIEW OF THE STUDY, 
LIMITATIONS AND RECOMMENDATIONS 
5.1 INTRODUCTION 
The study which is the focus of this investigation explored the design and development of 
ICT instructional tools which were used to train teachers in primary schools on how to 
integrate ICT in their daily teaching and learning activities.  The aim was to evaluate an 
instructional technology tools that were designed and developed to capacitate teachers with 
technology integration skills. The objectives were to determine teachers‟ existing computer 
literacy skills, to evaluate the effectiveness of the developed solution and to determine 
teachers‟ level of satisfaction regarding the designed  and developed solution. 
This chapter presents the discussion of the findings, conclusions and recommendations.  In 
the discussion, the findings are contexualised through a recapitulation of what this study 
established in the light of its intended aim.  The conclusions provide a synopsis of what was 
found, whilst the recommendations are based on what needs to be done from this study‟s 
perspective. The next section provides the discussion of the results. 
5.2 DISCUSSION  
This study was based on design research theory component of instructional design theory, 
because the aim was to design and develop a workable and applicable intervention for 
teachers in primary schools (Plomp, 2007:13).  De Vos et al., (2011:475) explain that 
intervention research is done for “the purpose of formulating, creating and testing innovative 
programmes in preventing or alleviating problems in society and maintaining or raising 
quality of life”. This resonates with the characteristics of design research in that the study 
focuses an intervention that incorporated cycles of analysis, design, development and 
evaluation in a real world setting, with the active participation of teachers (Plomp et al, 
2007:15).   
The conceptual model this study used is the ADDIE model of instructional design as it fits 
well with the intervention model described by De Vos et al., (2011:476-489) namely problem 
analysis and project planning, information gathering and synthesis, design, early development 
and pilot testing, evaluation and advanced development and dissemination. 
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The research was designed to achieve the three objectives listed in Chapter 1, paragraph 1.4. 
The guiding principles of ADDIE formed the framework within which the three objectives of 
the study were interrogated. The first objective, teachers‟ existing computer literacy skills,  
falls within the analysis phase of ADDIE; whilst the effectiveness of the designed and 
developed solution and teachers‟ level of satisfaction with the designed and developed  
solution, falls within the implementation and evaluation phase of the model. The results for 
this study are discussed in the next section per objective. 
5.2.1 Teachers’ existing computer literacy skills 
The first objective was to determine the teachers‟ existing computer literacy skills. This was 
measured based on the following skills: the respondents‟ general ICT  skills; the ability to use 
printers and other peripherals; and knowledge and understanding of software packages such 
as Word processor, Spreadsheet, Email, Internet and online facilities, Database and 
Presentation graphics. 
5.2.1.1 General ICT Skills 
Generally, the results reveal that 71.43 % of the teachers do not consider themselves to have 
general ICT skills. This implies that they are not able to connect a computer and log on to it. 
It includes not being able to create and work with folders and files; not being able to store 
information on a computer; and knowing nothing about installing computer programmes.  
5.2.1.2 Printers and Peripherals  
The respondents rated their proficiency in printing documents and labels, dealing with paper 
jams, printing on to disks and setting printer properties. They also had to indicate proficiency 
in connecting Peripherals like scanners and cameras and printing from them.  
 
5.2.1.3 Word processing 
These results imply that the respondents‟ proficiency in drafting and editing documents, 
inserting and formatting tables and columns, increasing and changing of fonts and 
incorporating graphics into documents is very low. 
5.2.1.4 Spreadsheet 
This implies that over and above creating spreadsheets by entering and formatting labels and 
numerical data into cells, 89.28% of the respondents lacked skills in entering and formatting 
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labels and entering numerical data into cells and applying it to selected range of cells and 
producing graphs and charts from data. 
5.2.1.5 Email 
The respondents are not generally proficient in communicating via emails, reading and 
replying to emails.  This includes, opening attachments and sending emails with attachments, 
flagging emails for importance and using calendar to setup appointments, schedule tasks and 
creating reminders. 
5.2.1.6 Internet and Online Activities 
 
This implies that the respondents have a very low proficiency in finding and downloading 
information from the internet, and in creating links with others through social media. 
5.2.1.7 Database 
 
A high number of respondents‟ proficiency in creating a database record and entering 
appropriate information in it, searching databases for information and preparing reports from 
databases is very limited. 
5.2.1.8 Presentation 
Concerning presentation the implication of the results is that most of the respondents‟ initial 
proficiency in creating presentations with graphics and charts, setting up slide shows with 
transitional effects and importing object from other files is very low. It may be argued that in 
this study teachers lack the presentation skills. 
5.2.2 The effectiveness of the designed and developed solution 
In response to the effectiveness of the designed and developed solution after training was 
conducted, the respondents had to evaluate and rate how the learning environment influenced 
their learning process. They also had to rate the relevance of the programme in terms of 
useful material and its potential for use as reference material. 
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5.2.2.1 Classroom Learning Environment 
This indicates that a high number of respondents were satisfied and considered the learning 
environment to be conducive. They also applauded the efforts of the facilitator and his/her 
preparedness to always patiently being willing to assist. 
5.2.2.2 Relevance 
The implication is that the respondents felt that the training material was relevant and they 
would be able to apply the knowledge and skills gained immediately. 
5.2.3 Teachers’ level of satisfaction regarding the designed solution 
The question needed the respondents to rate their satisfaction with regards to programme 
delivery and overall impressions about the programme. 
5.2.3.1 Programme delivery 
The inference is that the activities and exercises aided in the respondents‟ learning and they 
were actively involved.  Most even appreciated the opportunity to demonstrate what they had 
learned. 
5.2.3.2 Overall 
The results revealed that a high percentage of respondents felt that their expectations were 
met and that engagement in the programme benefited their work environment.  It was also 
found that they experienced challenges. These challenges were related to maintenance of the 
computers, and time constraints. These became a barrier to their attempts to implementing the 
skills learned. Even though respondents experienced challenges, it was found that they 
recommend  the training to other teachers. 
5.3 CONCLUSIONS 
This chapter provided summary of the chapters and discussed the main results.  The 
evaluation indicates that teachers are interested in improving their skills in integrating ICTs 
in teaching and learning, and minimising the low usage of computers in schools, thus 
confirming the findings of other researchers (Farmer, 2013:284; Majeed & Othman, 2012; 
Wachira & Keengwe,2010).  The focus of this study as indicated in Chapter 1 was in two 
provinces and involved three schools.  The three schools were selected due having being 
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equipped with infrastructure by DWS in partnership with MTN.  There was a problem, 
however, relating to the usage of the computers supplied to the schools.  The study began 
with needs analysis which revealed lack of ICT skills as reported in Chapter 4.  The issue was 
“ how do we bridge the gap between the computer laboratories and the usage  by the 
teachers?”. The provincial comparison offered by Department of Education White Paper 7, 
Notice 1922 of 2004; DOE (2003:12-113) showed Gauteng and Western Cape having a high 
number of schools with computers as well as schools with computers for teaching and 
learning (Ramorola, 2010:58; Mdlongwa, 2012:3).  Isaacs later report on the survey of ICT in 
Africa (2007:9), revealed that though the numbers increased, Gauteng and Western Cape 
remained the highest. 
Literature on ICT integration in South Africa revealed that though the government in 
partnership with private sector has made tremendous efforts to equip schools with computers, 
their use for educational purpose is very low.  The research revealed lack of capacitation for 
teachers as the source of the low usage.  The White paper on e-Education (2003: 17) 
demanded that every learner in the General Education and Training (GET) and Further 
Education and Training (FET) bands be ICT savvy by 2013.  By 2016, when this study was 
finalised, there is still low usage of ICTs in schools; unless teachers master ICT skills and 
model them in the classroom, it is very unlikely that learners, the knowledge workers of the 
future, will leave the education system with the skills required by the knowledge economy.  
Private sector initiatives like SchoolNet SA, Telkom and Thinthana are appreciated but not 
practical, since they are not educationists.  Training needs of schools must be identified and 
solutions be based on the results of the identified needs.  Given the problem identified in this 
study a solution was designed using the ADDIE instructional design model.  Thomas (2010: 
189) links instructional design models as a process directly to instructional design theories.  
In this study, a needs analysis was done by administering a questionnaire.  28 teachers from 
the three primary schools responded to the questionnaire which was then analysed using 
SPSS 17.0.  The results thereof, as discussed in paragraph 5.3 according to the objectives of 
the study, revealed that 62.5% of the teachers lacked of general ICT, Word processing and 
presentation skills. The majority of the teachers 75% had low knowledge and skills in the use 
of printers and peripherals, internet and online facilities as well as spreadsheets. Furthermore, 
87.5% did not know how to use database applications. 
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These results led to the designing and development of the solution; training material was 
developed. During implementation, 26 teachers took part in the workshops that lasted for two 
weeks. All participants were issued with learning material. The evaluation of the training was 
conducted by administering a questionnaire with 26 teachers responding. The results of the 
analysed questionnaire are discussed in paragraph 5.2 by objectives of this study.  
The study followed a positivist paradigm and the instructional tools were an interventionist 
approach of design research (Plomp, 2007:15).  The tool that has been developed as an output 
from this study has been demonstrated to be found satisfactory, in the views of the 
participants, in developing their perceived level of ICT skills; using the tool in similar school 
settings ought to lead to similar resolution of the highlighted challenges. Teachers need to be 
capacitated with ICT skills that will enhance integration skills into teaching and learning. 
5.4 RECOMMENDATIONS 
It is recommended that the ICT professional development for teachers be in place in order for 
teachers to successfully integrate ICT in education. This is supported by Mutohar (2012: 46), 
when he argues that “ICT professional development for teachers is a crucial agenda to 
successfully integrate ICT in education”. Teachers need to be capacitated with ICT skills that 
will enhance teaching and learning. 
Evaluation in the ADDIE model is intended to reinforce a product or procedure, rather than 
merely endorse ways of knowing or doing (Branch, 2009:5); in this regard, it is crucial that 
other intervention strategies be explored dependent on the environments.  The ultimate aim is 
to empower teachers to utilise ICTs. It is recommended that e-Learning also be explored as a 
solution in some instances. 
The recommendation is that this study be transferred to other similar situations and that the 
school principals and management support such interventions on ICT integration in schools. 
It is recommended that further research be explored on the perceptions of the participants on 
the ICT skills during the post-intervention. Also a further research is recommended that will 
explore the qualitative element about the advantages and barriers against implementing ICT 
in teaching and learning. 
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5.5 LIMITATIONS OF THE STUDY 
The limitations of this study are brought about by the nature of the selection process for 
participants. Teachers were from schools that had been awarded a computer laboratory with 
functional computers because they were winners of DWS competition to teach water 
management using technology. This means that participants were chosen from only three 
schools.  Had there been different criteria, teachers from other schools with similar conditions 
could have been included. The other limitation in this study is that although the it cannot be 
confirmed that the findings of this study are transferable to other similar situations, the 
researcher is of an opinion that the research process is transferrable. The other disadvantage 
is that the study ultimately concentrated on the findings of the needs analysis tool as well as 
in designing and developing the intervention solution. The end product resulted in only one 
component of the three components of ICT integration being achieved, namely, computer 
literacy.  
The researcher, could not employ different methods in collecting and analysing data.  The 
selected model, however, provided a framework to arrive at the findings the researcher has 
discussed. 
 
5.6 BRIEF OVERVIEW OF THE STUDY 
In this section the brief overview of all the chapters are presented. In Chapter one, the 
underlying purpose of the study was discussed in the context of the developments of 
technology in education.  The challenges facing teachers with regard to the ability to utilize 
ICT in education were provided and these led to the direction the study took. The synopsis of 
the research questions, purpose of the study, objectives of the study, research design and 
methods were presented. This was followed by a description of the significance of the study 
as well as ethical issues. Finally, issues relating to study limitations and exposition of the 
study were addressed. 
Chapter two reviewed available and relevant literature and commented on the introduction 
of design research to educational research; this research is used to develop intervention 
solutions. Furthermore, educational design research (Plomp, 2007:15) provided the 
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theoretical framework that formed the basis for this study.  Instructional design theories were 
discussed and the motivation for using the ADDIE model in this study was provided. 
Chapter three started with the description of this study‟s paradigm. A quantitative research 
design, based on the positivist research paradigm which included use of questionnaires to 
collect data was used.  Issues relating to research design, including explanations of data 
collection methods using instruments, were discussed. Furthermore, issues of reliability and 
validity of the collected data were addressed. It was explained that quantitative data was 
analysed using SPSS 17.0. 
Chapter four presented the results based on the quantitative analyses of both the needs 
analysis and the evaluation instruments. Issues of reliability and validity were reported in 
respect of each instrument followed by the results in terms of the groups and each instrument 
used.  
In Chapter five the discussion of the main results, followed by the conclusions and 
recommendations were presented.  In order to answer the main research question, the 
discussion is based on the findings of the 3 sub-questions. 
5.7 CONCLUSION 
It may be concluded that the results reported here, in exploring the effectiveness of the 
designed and developed instructional tools in preparing teachers to integrate information and 
communication technology into teaching and learning, are positive. The identified problem is 
a common problem for developing countries.  
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ANNEXURE A: PERMISSION LETTERS 
University of South Africa 
P. O. Box 392 
UNISA 
0003 
25 March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The District Head 
Limpopo Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training in Makwarela Primary school  
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to develop teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
a) 7-19 July 2014 
b) 6-10 October 2014 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
Signed:.............................     Date:.................................... 
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University of South Africa 
P. O. Box 392 
UNISA 
0003 
25 March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The District Head 
Limpopo Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training in Iterele Primary school  
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to develop teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
a. 7-19 July 2014 
b. 6-10 October 2014 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
 
Signed:.............................     Date:.................................... 
77 
 
University of South Africa 
P. O. Box 392 
UNISA 
0003 
25 March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The District Head 
Mpumalanga Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training in Tlhame Primary school  
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to equip teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
a. 7-19 July 2014 
b. 6-10 October 2014 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
 
Signed:.............................     Date:.................................... 
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University of South Africa 
P. O. Box 392 
UNISA 
0003 
25March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The Principal and SGB 
Makwarela Primary School 
Limpopo Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training   
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to develop teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
 
a. 7-19 July 2014 
b. 6-10 October 2014 
 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
 
Signed:.............................     Date:.................................... 
 
 
 
 
 
 
 
 
 
 
 
79 
 
University of South Africa 
P. O. Box 392 
UNISA 
0003 
25March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The Principal and SGB 
Iterele Primary School 
Limpopo Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training   
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to develop teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
a. 7-19 July 2014 
b. 6-10 October 2014 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
 
Signed:.............................     Date:.................................... 
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University of South Africa 
P. O. Box 392 
UNISA 
0003 
25March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
The Principal and SGB 
Tlhame Primary School 
Mpumalanga Department of Education 
 
Dear Sir/Madam 
 
RE: Request for permission to conduct ICT training   
I hereby make a humble request to conduct ICT teacher training at the above mentioned 
school. The purpose of this training is to develop teachers with the necessary ICT skills and 
knowledge that will enhance them to integrate technology in the teaching of water 
management content. Training will be done during school holidays to avoid interference with 
teaching time. The arrangements are as follows: 
 
1. Conduct needs analysis at the school [2-7 June 2014]. 
2. Initial training of teachers 
a. 7-19 July 2014 
b. 6-10 October 2014 
3. Monitoring and evaluation [3 – 8 November 2014] 
 
Your positive response in this regard will be highly valued. Thanking you in anticipation. 
 
Yours Truly 
Prof MZ Ramorola 
 
 
Signed:.............................     Date:.................................... 
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ANNEXURE B: CONSENT LETTER 
University of South Africa 
P. O. Box 392 
UNISA 
0003 
25March 2014 
 
Enquiries: Prof MZ Ramorola 
Tel: (012) 429 6965 (w) 
Cell: 072 293 0087 
E-mail: ramormz@unisa.ac.za 
 
Dear Participant 
 
 
RE: Request to participate in a research project  
 
You are requested to take part in a research study conducted by a researcher from the 
University of South Africa 
You are invited to participate in a project on “the use of ICT in the teaching of water 
management content” conducted by a research team from the University of South 
Africa. The purpose is to develop you with the necessary ICT knowledge and skills that 
will enhance you to integrate technology effectively in the teaching of water 
management contents. The teacher training is arranged as follows: 7-19 July 2014 and 
6-10 October 2014 respectively. The last stage will involve monitoring and evaluation 
[3 – 8 November 2014].  
Training will be done during school holidays to avoid interference with teaching time. Prior 
to training you will be requested to complete a questionnaire on the need analysis. This will 
assist in gaining information about your level of computer literacy skills and knowledge and 
for the development of training manuals. At the end of training you will be requested to 
evaluate the overall training, and during monitoring and evaluation you will be observed in 
one lesson presentation wherein you show your skills of using computer packages in teaching 
water management content and also be interviewed on your experiences of integrating 
technology in teaching and learning.  
 
Your participation in this project is voluntary; you may withdraw from the project at any time 
without reprisal.  Two copies of questionnaires are attached and will take you only 30 
minutes to complete.  The completed questionnaire will be handed back to the project team 
members.   
 
If you are willing to participate in this project, kindly sign this letter as a declaration of your 
consent, i.e. that you participate in this project willingly and that you understand the purpose 
of the project and you may withdraw at any time. 
 
Thank you for your participation. 
 
Prof MZ Ramorola 
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I (participant)…………………………have been fully informed of the project and understand 
what is required of me. I consent to participating in the project. 
 
 
Signature………………………………….  Date……………………………….. 
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ANNEXURE C: ETHICS APPROVAL 
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ANNEXURE D: BIOGRAPHICAL DATA QUESTIONNAIRE 
 
Dear Teachers, 
Thank you for participating in this research activity. Please take time to complete the form and note that 
Information required is for statistical purposes and to comply with the objectives of the study. To ensure 
anonymity, please do not write your name on the form but your honest response is encouraged. The 
information provided will never be published and will be safely kept in the University archives. If at any 
stage you feel uncomfortable, please feel free to contact the research supervisor, Professor MZ Ramorola 
at ramorz@unisa.ac.za . 
Please return the form by email to: rannosi.motene@gmail.com or by fax to 086 661 1306, by close of 
business on 2 September 2015. 
TRAINING INFORMATION 
Training    
From                                   To  
 
SCHOOL INFORMATION 
School  Province  
District  Circuit  
 
PERSONAL DETAILS 
AGE 
 
18 - 25  26 - 30  31 - 35  36 - 40   41 - 45  46 - 50  
 
51 and above  
 
 
 
GENDER 
 
Male  Female  
 
85 
 
Language (e g isiZulu, Tshivenda, Xitsonga) 
Race: 
 
Asian   African  
     
Coloured   White  
 
Disability 
 
Are you Physically disabled?       Yes     No  
  
RELEVANT WORK HISTORY AND CURRENT RANK 
RANK 
YEARS ON 
RANK 
MARK  CURRENT 
RANK (X) 
   
   
   
   
TOTAL YEARS OF EXPERIENCE  
 
 
 
EDUCATION – QUALIFICATIONS 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
LEARNING AREAS: TICK BOXES OF ALL LEARNING AREA/S THAT YOUR UNIT TARGETS 
 Language  Life Orientation  Mathematics   
 Natural Sciences  Technology   
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 Economical and Management Sciences  Other  
Arts and 
Culture 
If Other, Specify: 
GRADE 
 
 Grade 0 
 Grade 1  Grade 2  Grade 3 
 Grade 4  Grade 5  Grade 6 
 Grade 7  Grade 8  Grade 9 
 Grade 10   Grade 11   Grade 12 
 LSEN (Learners with Special Educational Needs) 
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ANNEXURE E: NEEDS ANALYSIS QUESTIONNAIRE 
 
ICT Skills Training Needs Assessment 
 
General skills Unable Basic Intermediate Advanced 
1 I can find, save and print my own documents         
2 I can recover deleted documents         
3 
I know how to save files in my own directory and 
in general directories         
4 
I know how to use Windows explorer to manage 
files         
5 I can create new directories/folders         
6 I know how to move and copy files         
7 I can create a shortcut on the desktop         
8 I know how to rename files         
9 I know how to search for a file         
10 I can switch between applications         
11 I can minimise, maximise and resize windows         
12 I can cut/copy and paste between applications         
13 I can use Windows Help         
14 I can set up a screensaver         
15 I can back up my work to USB         
16 
I can use the applications menu to launch an 
application         
17 I can update my anti-virus         
18 
I can change the look and feel of my desktop 
environment (desktop wallpaper etc)         
19 I can locate files/folders          
20 I can setup printers         
21 I can install free software using my computers          
22 
I can navigate, create, find files and folders using 
the desktop          
23 I know how to shut my PC down properly         
Printers and other peripherals Unable Basic Intermediate Advanced 
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24 I can deal with a printer paper jam         
25 I can print on labels         
26 I can print on non-standard paper         
27 I can deal with print queues         
28 I can scan an image         
29 
I can manipulate a scanned image with appropriate 
software such as Paint Shop Pro etc         
30 I can scan a page to the printer         
31 I can scan a page to fax         
32 I can “burn” files to a CDR (recordable CD)         
33 I can erase and reuse a CDRW (rewritable CD)         
34 I can transfer a file from the camera to the PC         
35 I am able to email an image file         
36 I know how to manage image files on the PC         
37 I can set up and use a web cam         
MS Word  Unable Basic Intermediate Advanced 
38 I can format text e.g. size, bold, font         
39 I can spell check a document         
40 I can cut and paste         
41 I know how to use Undo         
42 I can customise my toolbar         
43 I can set margins and page breaks         
44 
I can set indents and tab section breaks and partial 
formats         
45 I can create numbers and bullets         
46 I know about multi level numbering         
47 I can set headers and footers         
48 I can use tables to present info         
49 
I can add borders & shading to tables and 
paragraphs         
50 I can use templates for standard docs         
51 I can use heading styles         
52 I know how to create a table of contents         
53 I can mail merge         
54 I can create labels         
55 I can import images into my document         
MS Excel Unable Basic Intermediate Advanced 
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56 I can enter text and numeric data in cells         
57 
I can enter a simple formula (e.g. to add up a 
column of figures)         
58 I am able to save a spreadsheet document         
59 
I can change the orientation of the print-out from 
portrait to landscape         
60 I can enable gridlines to be shown on prints         
61 I can insert and delete rows and columns         
62 
I can change the width of a column and height of a 
row         
63 I can switch between worksheets         
64 
I know the difference between a relative and an 
absolute cell reference         
65 I can print part of a spreadsheet         
66 I can format text (size, colour, bold etc)         
67 I know how to format a number to decimal places         
68 I can copy and paste a cell         
69 I can sort data in a column         
70 I can use the Autofill tool         
71 I know how to add headers and footers         
72 I can produce a chart from my data         
73 I can edit a chart         
74 
I can import information into a spreadsheet from 
another application (e.g.Word document)          
Email Unable Basic Intermediate Advanced 
75 I can create and send an email          
76 I can reply to, delete or forward an email         
77 I can add a contact to my Contacts list         
78 I can attach a Word document to an email         
79 I know how to sort my emails         
80 I can create a meeting and invite people to a 
meeting         
81 I can allocate time in my Calendar         
82 I can book a meeting room or a resource         
83 I can save my email to an Outlook folder         
84 I can create a new Outlook folder         
85 I know how to clear my deleted mail box         
86 I know how to set auto archive         
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87 I know how to create and edit a Task List         
Internet and online activities Unable Basic Intermediate Advanced 
88 
I know how to find a web page when I know the 
address         
89 
I can move around a web page using links and the 
back and forward buttons?         
90 I can save a web page         
91 I can add a web page to 'my favourites'         
92 I can save an image from a web page         
93 
I know how to use a search engine to find a web 
page         
94 
I can use an open source or free web browser 
(Firefox, Google Chrome etc)         
95 
I know how to view & download Adobe Acrobat 
(pdf) documents         
Databases Unable Basic Intermediate Advanced 
96 I can create a new database         
97 I can design a table and add new fields         
98 I know what a primary key is         
99 I can enter data in a table         
100 I can print a table         
101 I can add and delete records         
102 I can sort data         
103 I can sort using a filter         
104 I can find data using the Find command         
105 I can create a report using the report wizard         
106 I can adjust a report‟s layout         
107 I can create a form using Autoform         
108 I can create a form using the form wizard         
109 I can enter and edit data in a form         
110 I can modify a form         
Powerpoint Unable Basic Intermediate Advanced 
111 I can create a new presentation         
112 I can make a bulleted list         
113 I can add an image or graphic         
114 I can move parts of the slide around         
115 I can add text and images to a blank layout         
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116 I know how to change a theme or background         
117 I can create and use a master slide         
118 I can add shapes and lines         
119 I can duplicate slides         
120 I can delete slides         
121 I can add notes to a slide         
122 I can create an organisational chart         
123 I can create a bar chart         
124 I can import objects from other files         
125 I can create transitional effects         
126 I can start a slide show         
END 
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ANNEXURE F: PARTICIPANT POST TRAINING  
 SURVEY/QUESTIONNAIRE 
 
Participant Survey (Post training) 
Please help us evaluate the ICT program by answering the following questions.  Your candid 
feedback will be vital in creating a strategy for future roll-out of the program and in improving its 
facilitation. 
Instructions: Thinking about the course you just completed, please indicate to what degree you agree 
with each statement using this rating scale:  
1 = Strongly Disagree 2 = Disagree 3 = Agree 4 = Strongly Agree  
Please provide comments along with your rating to help us to improve this course in the future.  
Learning Environment 1 2 3 4 
The class environment helped me to learn.     
There were no major distractions that interfered with my learning.     
 
Comments: 
 
 
 
Relevance 1 2 3 4 
The program material will be helpful for my success in the future.     
I will be able to immediately use what I learned.      
 
Comments: 
 
 
 
Delivery 1 2 3 4 
I was well engaged with what was going on during the program.     
The activities and exercises aided in my learning.     
I was given adequate opportunity to demonstrate what I was learning.     
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Comments: 
 
 
 
Overall 1 2 3 4 
The program met my expectations.     
I am clear on how to apply what I learned on the job.      
I would recommend this program to my co-workers.     
 
Comments: 
 
 
 
From what you learned, what will you be able to apply on your job?  
 
 
 
Energy for Change 
How confident are you that you will be able to apply what you have learned back on the job?  
(Circle one rating) 0 1 2 3 4 5 6 7 8 9 10 
 Not at all confident…. 
 
If you circled 6 or lower, please answer the following question. Circle all that apply.  
My confidence is not high because:  
a. I do not have the necessary knowledge and skills  
b. I do not have a clear picture of what is expected of me  
c. I have other higher priorities  
d. I do not have the necessary resources to do it  
e. I do not have the human support to do it  
f. Other (please explain): 
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Monitoring and evaluation 
(Circle one rating)  
How committed are you to applying what you learned to your work 
(Circle one rating) 0 1 2 3 4 5 6 7 8 9 10 
 Not at all committed…. 
 
If you circled 6 or lower, please answer the following question. Circle all that apply.  
My commitment isn‟t high because:  
a. I do not have the necessary knowledge and skills  
b. I do not have a clear picture of what is expected of me  
c. I have other higher priorities  
d. I do not have the necessary resources to do it  
e. I do not have the human support to do it  
f. I am not required to do this  
g. I am not rewarded or recognized for doing this  
h. Other (please explain):  
 
END
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ANNEXURE G: MS WORD 2010 ACTIVITIES 
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ANNEXURE H.1: MS EXCEL 2010 ACTIVITIES 
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ANNEXURE H.2: MS EXCEL 2010 SUMMATIVE 
ASSESSMENT 
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